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PREFACE. 


A, AITHMETIC is july conſidered as the baſis of every 
part of the mathematics; for, even in comparing 
quantities, or magnitudes, with each other, recourſe is fre- 
quently had to numbers. It muſt have originated, as ſoon 
as mankind began to hold any commercial intercourſe with 
each other; for when commerce began to be eſtabliſhed, 
they would ſoon ſee the neceſſity of inquiring into the 
nature of Numbers, without which no Buſineſs 'cauld be 
carried on; but when, or by whom, it received its Form. 


as an Art, or Science, is very uncertain, 


The Phcenicians, the Deſcendants of Noah, who 
ſettled on the Coaſts of Paleſtine, were the firſt People 
in the World who made Navigation ſubſervient to Come 
merce. Hence it is extremely probable that Arithmetic 
had its Riſe among the Phœnicians, and that they intro- 
duced it into Egypt: and this opinion is ſupported by 
Proclus in his commentary on the firſt book of Euclid. 
But Joſephus tells us, that, a Famine happening in Canaan, 
Abraham retired into Egypt, and was the firſt who taught 
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the Egyptians the Sciences of Arithmetic and Aſtronomy, 
(which they were ignorant of before ;) and theſe he brought 
with him from Chaldea. From Egypt they were tranſ- 
mitted to Greece, by.Pythagoras and others, and thence 
ta the Romans, 


The. firſt ſtep neceſſary towards rendering Mens ideas 
and knowledge of Numbers intelligible, and uſeful, would 
be to eſtabliſh a method of Notation, upon which they 
might found their calculations, 


The Greeks, Hebrews, Romans, and ſeveral other 
nations, uſed a Notation by the letters of the alphabet. 
'Fhe beſt method made uſe of by the Greeks was that 


wherein the firſt nine letters of their alphabet repreſented 


the numbers from One to Nine; the ſecond Nine any num- 
ber of Tens from Nine, as Ten, Twenty, &c. to Ninety, 


Any number of Hundreds they expreſſed by other letters, 


ſupplying what was wanting with ſome other marks; and, 
in this order, they proceeded, uſing the ſame letter again, 
with different marks, to repreſent Thouſands, Tens of 
Thouſands, &c, No particular treatiſe of their art of 
computation has been tranſmitted to us. 'There is a Com- 
mentary, by Eutocius, upon Archimedes* Treatiſe of the 
Pimenſions of a Circle, in Dr. Wallis's Works, and ſome 
fragments of Pappus, which relate particularly to Multi- 
plication, and ſufficiently ſhew us the difficulty attending 
their practice, owing to their imperfect Notation. 


The ſimple characters made uſe of by the Romans 
were taken out of their alphabet of capital letters, and 
were the ſeven following, viz. I. One; V. Five; X. Ten; 

L. Fifty 
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L. Fifty; C. one Hundred; D. five Hundred; M. one 
Thouſand. The intermediate numbers between theſe 
were expreſſed by a repetition of the ſame, and the ſum 
of their values repreſented the number, the character of 
the greateſt value being ſet to the left hand; as II. Two: 
III. Three; VI. Six; VII. Seven; XII. Twelve; XV. 


/ Fifteen; XXI. Twenty-one; LX. Sixty; DX. five Hundred 


and Ten; DC. fix Hundred; DCCCC. nine Hundred; 
DCCCCLXXXXVIIII. nine Hundred and Ninety-nine, 
& c. But, to prevent too great a repetition of the ſame 
characters, they ſometimes ſet the leſs character before the 
greater, and then the difference of their values repre- 
ſented the number; as IV. Four; IX. Nine; XL. Forty ; 
CD. four Hundred ; CM. nine Hundred. When a number 
was expreſſed by more than two characters, they diſtin- 
guiſhed it from the character on the left hand by a point; 
thus, C. XL. one Hundred and Forty; CD.XC.IX. four 
Hundred and Ninety- nine, and ſo on for numbers greater 
than a Thouſand. Beſides theſe, they had other expreſ- 
flons for numbers greater (and ſome leſs) than a Thouſand ; 
thus, for D. five Hundred, they wrote 103 and then, by 
adding another , it gradually increaſed tenfold; as 199, - 
five Thouſand; 1999, fifty Thoufand, &c. Again, for 
M. one Thoufand, they wrote CI); and by joining 5 and 
C to the right and left, it expreſſed ten times the value; 
thus, CCI), ten Thouſand, &c. or, by drawing a line 
over any number leſs than one Thouſand, it expreſſed as 
many thouſands as the letter, or letters, contained units; 
thus, V. five Thouſand ; VI. fix Thouſand; LX. ſixty 
Thouſand ; C. a hundred Thouſand; M. a Million, &c. 
Thus we ſee the difficulty the ancient Greeks and Romans 
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laboured under for want of a more perfe& method of 
Notation. 


Archimedes invented a peculiar ſcale and Notation of 
his own, which he employed in his Arenarius, to calculate 
the number of the ſands. In the ſecond century of Chriſ- 
tianity, to-remedy the difficulty of the common method 
of Notation, particularly with regard to fractions, Clau- 
dius Ptolemy is ſaid to have invented the ſexageſimal di- 
viſion of numbers; which diviſion is ſtill uſed in aſtrono- 
mica] calculations, and for the ſubdiviſion of circles, 
Every unit was ſuppoſed to be divided into ſixty parts, 
and each of theſe parts into ſixty, &c. hence any number 
of ſuch parts were called ſexageſimal fractions. And, to 
render the computation in integers more eaſy, he made 
the progreſſion in theſe likewiſe ſexageſimal ; thus, from 
one to fifty-nine he marked in the common way, then ſixty 
he called a ſexagena prima, and expreſſed it thus I; two 
ſixties, or 120, thus, II“, and ſo on to fifty-nine times ſixty, 
or 3540, which he wrote thus, LIX“. For ſixty times ſixty, 
or 3600, he wrote I”, calling it a ſexagena ſecunda; for 
twice 3600, or 7200, he wrote II“; for three times 3600, 
or 10800 he wrote III“. Kc. For & he wrote V, or V; 
ſor 3445, "XV, or XV”, &, The practice by this No- 
tation would be ſomewhat eaſier than by the common 
Notation, yet ſtill very difficult, eſpecially in Multiph- - 
cation and Diviſion, as appears by the work of Barlaamus, 
called Logiſticia, written in Greek about the year 1350; 
tranſlated into Latin, and publiſhed in the year 1600. 


For. the excellent method of Notation now in uſe, 
ca.led the Arabian, (becauſe the Europeans had it from 
3 | the 
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the Arabians) we are indebted to the genius cf the Eaſ- 
tern nations. The Indians are acknowledged to be the 
inventors of it; but, at what time, or how long it was 
before the Arabians got it, we are quite ignorant, We have 
ſufficient reaſon to believe that the ancient Greeks and 
Romans knew nothing of it, as Maximus Planudes, the 
firſt Greek writer who treated of Arithmetic according to 
the Arabian Notation, acknowledges it to be his opinion 
that the Indians were the inventors, from whom the 
Arabians got it, and the Europeans from the Arabians. 
Now this writer, according to Voſſius, flouriſhed about 
the year of Chriſt 1370, or, according to Kircher, 1270, 
and this was long after the Arabian Notation was known 
in Europe. For Dr. Wallis proves, by many good autho- 
rities, that the Europeans were acquainted with 1t before 
the year of Chriſt 1000, and that it was brought into 

England before the year 1150. | 


Arithmetic, at this period, we may ſuppoſe, was in 
a rude and imperfe ſtate. - The firſt and moſt conſider- 
able writer, after the Arabian Notation was known in 
Europe, was Jordanus, of Namur, who flouriſhed abour 
the year 1200. His Arithmetic, (from which the inge- 
nious Mr, Malcolm acknowledges he has taken ſeveral 
things) was publiſhed and demonſtrated by Joannes Faber 
Stapulenſis, in the fifteenth century, ſoon after the in- 
vention of printing. The ſame author likewiſe wrote a 
treatiſe, which he called Algoriſmus Demonſtratus, but 
it was never printed: the manuſcript, we are informed by 


Dr. Wallis, is in the Savilian library at Oxford. 


To 
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To trace out the ſeveral improvements of Arithmetic 
in a regular gradation would be a difficult taſk, and afford 
but little amuſement to the reader. The moſt remark- 
able writers before the ſixteenth century, in Italy, were 
Lucas de Burgo (whoſe work is particularly recommended 
by Dr. Wallis) and Nicolas Tartaglia; in France, Cla- 
vius and Ramus; in Germany, Stifelius and Heniſchius; 
in England, Buckley, Diggs, and Record. In or about 
the year 1629, Mr. Edmund Wingate's Arithmetic was 
printed ; but the Arithmetic now extant under his name, 
as improved by Mr. J. Dodſon, r. &. s. cannot literally 
be ſaid to bear any affinity to the original work. Since 
Mr. Wingate wrote, the bare names of thoſe who have 
written on the ſubje of Arithmetic, in England only, 
would fill a moderate volume. Many of theſe writery 
were men of ſcientific abilities, and it would be impoſ- 
ſible to mention a few without daing injuſtice to a greater 
number, 


It remains now to point out the moſt material im- 
provements made in Arithmetic fince the Arabian Nota- 
tion was known in Europe. Progreſſion, arithmetical 
and geometrical, the nature of powers, the extraction 
of roots, and the combination of numbers, &c. have 
received conſiderable improvements from ſeveral authors 
at different periods. About the year 1464, Regiomon- 
tanus introduced decimal parts* in his triangular tables 
inſtead of ſexageſimals, which, before his time, were uſed 


* The nature of Decimals is explained Part I. page $1, &c. of 


the following treatiſe. 
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in altronomical calculations. Ramus, in his Arithmetic, 
printed in 15 50, makes uſe of decimals in his calculations, 
as do Buckley, and Record, two Engliſh authors (men- 
tioned before) prior to Ramus; but the firſt treatiſe ex- 


preſsly written on the ſubject was by Stevinus, about the 


year 1582*, Circulating, or repeating, decimals + were 
firſt taken notice of by Dr. Wallis, or, at leaſt, he was 
the firſt who diſtinctly conſidered the ſubject. But, for 
the greateſt and moſt uſeful improvement made in the 
modern art of computation, we are indebted to Baron 
Napier, the undiſputed inventor of logarithms f. 


— — .. — — 

In the enſuing treatiſe, the Rules are given in as elear 
and expreſſive terms as poſſible; and thoſe parts, which 
are not immediately neceſſary ſor the ſcholar to tranſcribe, 
or fix in his memory, are printed on a ſmaller type than 
the reſt, to be conſulted occaſionally, Likewiſe, all the 
rules which belong to any one ſubject, ſuch as PxacTice, 
&c. are claſſed together, unmixed with any examples; 
then the examples follow, with references to the ſeveral 
propoſitions and rules which they are intended to exer- 
ciſe: by this mode of proceeding, all the rules, and the 
notes and obſervations on them, are under the eye of the 
ſcholar at once, and he of courſe ſees in an inſtant what 


Chamb. Encyclop. Hutton's Dict. word Decimal. 


+ For an Explanatios of the Nature and Properties of circulating 
Decimals, ſee page 91, &c. of the enſuing work. 


The nature, conſtruction, and uſe, of logarithms, are familiarly 
explained in the Key to the Complete Practical Arithmetician. 


aſſiſtance 


- 
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aſſiſtance he is to expect from them. The examples are 
very numerous, conſiſting of about two thouſand, beſides 
a variety of Bills of Parcels, &c. Theſe examples are in 
general divided into two claſſes ; in the firſt claſs reference 
is made to the particular propoſition which the example 
is intended to exerciſe; in the ſecond claſs, the examples 


are promiſcuouſly placed, and will ſerve as exerciſes for 


thoſe who are farther advanced in numbers. The firſt 
queſtion in each rule is worked at full length, for the 
encouragement of the learner, ſv that he is led gradually 
on both by precept and example. 


The anſwers to the ſeveral queſtions are not put down 
in the Complete Practical Arithmetician; a Key to the 


work is publiſhed ſeparate, containing all the anſwers, 


with the ſolutions at full length wherever there is the 
ſmalleſt appearance of labour or difficulty. This work 
contains ſeveral uſeful notes and obſervations on Arith- 
metic; a general view of Logarithmical Arithmetic; Ta- 
bles of Compound Intereſt and Annuities; general De- 
monſtration of the principal Rules in the Complete Prac- 
tical Arithmetician, &c. &c. | 


Circulating Decimals, which are ſo little underſtood, 
are, in the following treatiſe, clearly and diſtinctly 
treated of, — 


Loſs and Gain, a rule in which the generality of 
writers have puzzled both themſelves and their readers, is 


here rendered plain, eaſy, and intelligible. In Fellow- 


ip, ſeveral new rules are given. Exchange is likewiſe 


treated 
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treated of in a different manner to what it uſually has 
been, and ſeveral uſeful tables are added, which are not to be- 
found in other authors. Theſe tables have, in this edition, 
been carefully compared with a correct ſet of tables in the 
library of Hans Sloane, eſq. 


The nature of Ratios, and Proportion, ſo far as they 
relate to commenſurable quantities, is conſidered. Theſe , 
ſubjects are of the higheſt importance. The learned 
Whiſton, in his Tacquet's Euclid, ſays, „Si proportionit 
* doctrinam e Matbeſi abſtuleris, nihil fere præclarum aut 


„ egregium relingues,” 


The work concludes with ſome general obſervations on 
Numbers, odd and even; Square and Cube Numbers, &c. 
Theſe will ſerve to raiſe the curioſity of the learner, and 
give impulſe to his farther enquiries, 


Heddon- court, Swallow-ftreet, 
Lo x Dbox, 1798. 
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pro- 7 : . . 
= ü. RITHMETIC is the art of computing by num- 
* A bers; and conſiſts of two Parts, — whole num 


bers, and fractions vulgar or decimal. 


Ti- 2. Arithmetic in aubolt numbers ſuppoſes its numbers to be 
N ntire quantities, and not divided into part. 

— 3. Arithmetic in frattions ſuppoſes its numbers to be parts 
Sor df ſome whole quantity. Ak | : 


. Number is either an unit or a multitude of units; vis, it 


| oblige the name of that idea, or notion, we conceive of things 
s, or te onſidered as one, or many. Every multitude has a diſtinct 


ame; as, two, three, four, &c. and an unit is the begin- 
I ag of number. X | 


L * * „ r 


Note 1. When we conſider numbers fimply, without applying them te 
y particular ſubject, the idea we form of them is called ala. Thus, 
we ſpeak of the number three, four, five, or any other number, ab- 
aQtedly, we mean three, four, five, &c. units of any thing whatever. 
. when we conſider number not in its general nature, but as a number 
certain particular things, as fo yas, five inches, &c. ae call It a 


2 DEFINITIONS, 


concrete or an applicate number. Example, the number four is leſs than 
five abſtrafedly conſidered ; yet, taking the numbers in an applicate ſenſe, 
it Hes not — ſo; thus, che quantity of four yards is not leſs than five 
inc 


5. A whole number is 4 precife number without any part, 
or parts, annexed. 


6. A mixed number is a whole number with ſome my or 
parts annexed. 


7. An even number is that which can be divided i into two 
equal whole numbers, 


8. An odd number is that which cannot be divided into 
two equal whole numbers. 


9. A prime number is that which can only be divided by 
itſelf, or by an unit, without a remainder. 


10. Numbers are ſaid to be prime to each other when 
only an unit meaſures, or divides, them both even. 


4 * AH. ſquare number is the product of a number by ip- 
ſe | ; 

12. A cube number is the produt of a number and its 
ſquare. 

13. 4 compoſite number is that „ by multiplying 
two, or more, numbers together. 
: 14. A perſict number is that which is equal to the ſum of 
all i its aliquot pants. 


Note 2. There are ſeveral other mad which have particular names, 
ae figerate, abundant, deficient, &c. bot their.chief uſe is in the ve 
Pts of the mathematics. 


15. An aliquot part is that which 3 is — 4 pit 
auner of times in another. 
16. An alighthit purt is ſuch as is contained in anothe! 
a certain number of times, with ſome part, or part þ 
* 
17. In Zirtger is any whole quatiity, or number; 423. 
— 2 a yard, &c. or, 1, 2, 3, &c. 
18. Digi 


* 


a 


Part I. NOTATION. 3 


18. Digits, or figures, are the marks by which num- 
bers are expreſſed, and are the nine following, viz. 1 one, 
2 two, 3 three, 4 four, 5 five, 6 ſix, 7 ſeven, 8 eight, 
9 nine; to which we may add the cipher o, which is of 
no value when taken by itſelf; yet, when it is placed on 
the right or left hand of any figure, increaſes or dimi- 
niſhes it tenfold, | : 
19. The nature of all arithmetical operations, is by ſome 
quantities that are given, to find out others that are re- 
quired, A | "+ 
20. The principal, or fundamental, rules of arithmetic are 
notation, and numeration, which informs us in what man- 
ner we are to exerciſe and accommodate numbers to the 
various purpoſes of buſineſs.-Numeration confiſts princi- 
pally of four parts, viz. Addition, SubtraQon, Multipli- 
cation, and Diviſion. | a 


1 MET 
Nate 3. The operations of arithmetic in general are only of two kinds, 
viz. incrgafing and diminiſhing ; for, multiplication is only u compendious 
wot; performing addition, and diviſion performs the work of many 
ſu ions. C 


21. A propeſtion is ſomething propoſed to be done, or 

proved, DE . os, 
22. An axiom is 2 ſelf-evident propoſition, and c: 

be rendered more plain by demon — 4 yo EE FN 


1 


23. A theorem is a demonſtrative propoſition, wherein 


be nature and property of @ thing is propoſed to be 
proved. „„ 


NOTATION. | 4s hu 
Definition, Notation is the art of expreſing number, 
pures; and teaches us to read, or write down, — 2. 
7, and to have a clear and diſtin idea of every figars 


it. 
n ? 


o NOTATION. 


NOTATION TABLE. 


EEEMEEEFEEFEEEER-EFES-EE-I 
eee 
ETS s 8 88 
Fan Fass 272 I EEA N 
pez SE = SY. » 
. 2 8 5 5 SE 8 S ' » = q I [ 
Far CES oft = BE 
an ial 'pah 8 PP, 
= S , & =o ' | 
. 
: Fo A. 5 5 
9 „ a * 4 U 9 * f 3 NY p 
£ . A a ' i GI VS 
. ; 5 4.3 21 
65 4.321 ar 
„„I , 303 4 $24 fa; 
| 8 7. 6 5 4,32 1 
7. 6 $4432 1.9 8 7,6 54-321, 987.65 4,321 fix 


Note 1. The table above may be extended to any length by continually 
annexing a period of fix figures towards the left hand, and writing the 
word quintillions, ſextillions, ſeptillions, octillions, nonillions, decillions, 
&c. over the unit's place of each of theſe periods; but the table of nine 
$gures, which is printed on a larger type the reſt, is ſufficient for 
common uſe, # 


Note 2. To write down any number. Rule: write down ciphers to as 
many periods and places as are named in the given number ; then begin at 
the left hand, and obſerve, at each place, what ſignificant figure is named 
take away the cipher, and put the ſignificant figure in its place. Ex. 
Write down ten million fifty thouſand three hundred and one, thus 

oo. oco, ooo 13 
— r in this manner for any other number. 


3. To read any number of figures when written down. Rule: divide 
the figures, from the right-hand to the left, into threes, by a comma and 
© pied alternate, writing m ovey the figure to the left of the ft yo 


ſ 


Part I. SIMPLE ADDITION. 


riod, 6 over the figure to the left of the ſecond period &c. du au u 
figures are "I down, as in this 1 
b qs b. m. | 

123-456. 223-456. 123+456-123+456-578,371 123,875, 
or inſtead of m, b, t, d, qu, &c. put 1, 2, 3, 4, 5, &c. to 
millions, once, twice, thrice, &c. re z and d read thus, one hy 
and twenty-three thouſand four hundred and fiſty-ſix an rang; one 
hundred and twenty-three thouſand four hundred and fiſty-fix quadrillions z 
one hundred and twenty-three thouſand four hundred a an fifty · ſix trillions ; 
one hundred and twenty-three thouſand four hundred fifty-fix billions; 3 
five hundred and ſeventy- eight thouſand three hundred and ſeyenty-one 


millions; one hundred and twepty-three thouſand eight hundred ard 
ſeventy-five. 


Examples. 
1. Write down in words at length the following nn num- 
bers. \ 
49 437 17349 5 
75 305 10897 10 
107 1087 31481 30180070 
37 47318 10704 1038374108 , 


*2, Write down i in proper figures * following 3 

Eighty-nine. Seven hundred and fifty. Five thouſand 
and one. Ten thouſand and eighty-ſeven. Twenty thou- 
ſand and five. 


Six hundred and eighty-five thouſand, three hundred and 


fixty. 
. One million, five hundred thouſand, and one. 
K million, three hundred and ſixty- five thous 


2 o oa ana 
„ 


Three hundred and eighty-five millions, ſeven hundred 


a, 4d forty-eight ————— — 
ns Eleven thouſand, eleven hundred, and eleven. 
ks 


Fifty million, fifty thouſand, fifty hundred, and fifty. 


- 


SIMPLE ADDITION. 


l . Si 
5 bers of one 
ae ſum, 


Addition is a rule by which ſeveral 
enomination are collected together into 


B 3 Rule. 


& vide 
aa and 


t pe- 
nod 


. 


6 SIMPLE ADDITION. 
Rule. 


Place the numbers under each other, viz. units under 
units, tens under tens, &c. add up the figures in the row 
of units, and carry as many units to the next row as there 
are tens contained in the ſum : proceed thus till the whole 
3s finiſhed, | 

For the proof. Divide the numbers to be added into two 
parts, then add up each part by itſelf, and colle& theſe 
ſums together for the whole.. | 


| % 


Note 1. If equal numbers be added to equal numbers, the whotes will 
be equal. 

2. If ſeveral numbers ate to be added together, they will amount to the 
ſame ſum, when placed regularly one under another, whichever line, or 
now, of figuces ſtands upperoſt. 


3. Dr. Watlis, in his Arithmetic, gives the following rule to prove. a 
fmple-additton fum. Add the figures in the uppermoſt row together, re- 
je& the names contained in their ſum, and fer the exceſs directly even 
with the figures in the row. Lo the ſame with each row, and ſet all the 
exceſſes of nine together in a line, and find ther ſum; then, if the excels 
of nines in this ſum (ſound as before) be equal te the exceſs of nines in 
the tgtal ſum, the work is right. 


Examfples. | 
(x) 3247 | (.) 14934 | (3) 743716 - 4 F 
ie | 31493 371419 - 7. & 
1498 47184 . 243714 - 2 l 
2471 g —— 171349 7 8. 
4734 | 37149 is 371493 - 8. 
8714 4734 47134% - 0-3 
4374 | 34718 1 
— — 1 Sum 1673039 2 Proof. 
Sum 26038 N Sum 180212 —— > 
22797 3011 | 1 
Proof 26038 1 
— | Proof 780212 


(4.) Add. 1473, 40734, 371049, 40057, 347175 
5734, 37492, and 4718375, together. | 

(5.) Collect 371434, 272949375» 67149, 34571453 
714934, g900q87, and 5734747, into one ſum, 

(6.) Add 5714329, 4718714, 34983714, 671493. 
74987 149, 6777834987, and 19, together, 5 | 2 


Part I. "SIMPLE SUBTRACTION. 7 


(7:) _ $71493» 22 $493497+47 18349, 3714934» 
34933, 174934, and 147349 together. | 
7s f Suppoſe the diſtance from London to Bigglefwade be 


45 miles, thence to Peterborough 35, thence to Lincoln 51, 
and thence to Hull 41 miles; how many miles are Peter- 
borough, Lincoln, and Hull, from London ? * 


SIMPLE SUBTRACTION. 


D-finition. Simple ſubtraction teaches to deduR, or ſub- 
tract, a leſs number from a greater of the ſame denomina- 
tion, whereby the remainder, or difference, is found. 


Rule. 


Place the leſs number under the greater, ſo that units 
may ſtand under units, tens under tens, &c. Begin at 
the unit's place, and ſubtract each figure in the lower 
line from the figure above it; if the lower figure be greater 
than the upper, add ten to the upper figure, from which 
ſubtra& the lower; ſet down the remainder, and carry one 


r | to the next lower figure. 
2 For the proof. Add the remainder and leſs number to- 
> gether, and the ſum will be the greater. Or, ſubtract the 
% remainder from the greater number, and the difference 
: will be the leſs. - 
roof. Examples. 
(1.) From 9437r49 minuend. (2.) 473494 (33 1 
Take 1349348 ſubtrahend. 193487 wor 194985 9 
Diff. 808780 N 


(5) From 47348 take 13456. 
(6.) From 194938 take 149542. 
.) From 5007149. take 171493. 
(8.) From 1493487 take 149349. 


C1433 


Nee — —— — 


8 SIMPLE MULTIPLICATIOGN. * 4G 


CLass II. 


(9.) From the Creation to the Flood was 1656 years; 
thence to the building of Solomon's temple 1336 years; 
thence to Mahomet, who lived 622 years after Chriſt, 
1630 years. In what year of the world was Chriſt then 
born, and how many years 1s it ſince the creation? 


(10.) Sir Iſaac Newton was born in the year 1642, and 
died in 1727, how old was he at the time of his deceaſe, 
and how many years is it ſince he died ? 


(11.) A gentleman has two ſons, the age of the elder 
added to his makes 126 years, and the age of the younger 
ſon is equal to the difference between the age of the father 
and the elder ſon. Now, if the father be 80 years of age, 
how old are each of his ſons? | 


(12.) Three boys, A, B, and C, won together 97 mar- 
bles at play ; now, if the number of marbles B won, be 
added to the number C won, they will make 60; and, if 
the number A won be added to the number C won, they 
— 2 62. How many marbles did each boy win ſepa- 
rately? | | 


SIMPLE MULTIPLICATION. , 


Definition 1. Simple multiplication is a rule by which we 
increaſe the greater of two given numbers, of the ſame 
denomination, as often as there are units in the leſs; being 
a compendious method of performing addition, | 


2. The number to be multiplied js called the multipli- 
cand; the number you multiply by is called the multipler; 
and the number produced, by multiplication, is called the 
product. Theſe numbers are ſometimes called factors, bo- 
cauſe they are to conſtitute a fachun or product. 


Part I. 


— 


SIMPLE MULTIPLICATION, 


The Multiplication Table. 
| 
5 b g (3.44 js © j7 ee 
1 2 |4 |6 |8 10/12 14416618 |20 22 [24 
. 3 |6 9 12 1518021024027 30 33 36 
4 4 |8 1211620024283 236 [40 |44 48 
5 101520 2530 35149[45 [59 |55 60 
r 6 12118 24130, 36 4204854 |60 65 72 
T 7 1421028035 4204956063 [70 77 84 
er 8 1624/3240 48|56|64|72 80 88 996 
e, 9 1802736045 54(63/72]81 [go 99 [108 
10200 304050 60]70|80[90 100110120 
- 1112213314 75066 77188 99 11001210132 
* 12]24| 36148160' 72] 84196]108] 120f 132] 144 
if wy 
ey 


Propoſition 1. To multiply by a fingle figure, or any number 

of exceeding 12. | 
Rule. Begin at the unit's place of the multiplicand, and 
ultiply each figure in it by the multiplier, writing down 
he whole of ſuch products as are leſs than 10; but, for 
uch as exceed 10, or a number of tens, write down the 
xceſs, and carry an unit, for each 10, to the next product. 


Prop. 2. When the multiplier is the product of two, or more, 
mbers in the table. 


Rule. Multiply the multiplicand by one of the compo- 
Went parts, and that product by the other, &c. for the 
| hole product. 


s pli- | Prop. 3. When the multiplier conſifty of ſeveral figures. 
| the = Rule. The multiplicand muſt be multiplied by each 


ure ſeparately, and the firſt figure of every product muſt 


d exactly under the figure ay multiply by. Add theſe 
oducts together for the who e product. 
_ * EO ciphers are 2 with the figures in 


1 
| 


Rule, 


10 SIMPLE MULTIPLICATION. 


Rule. Omit the ciphers, and let the firſt figure of each 
product be placed under its reſpective multiplier. 

Prop. 5. When there are ciphers at the end of the * 
cand or multiplier. 

Rule. Neglect the ciphers, and multiply as beſore; then 
to the right — of che product annex as many ciphers 25 
were omitted, 

For the proof. Multiply the multiplier by the multipli- 
cand, and if the product be the ſame with hat of the mul- 
tiplicand by the multiplier, the work is right. 


Note 1. If two numbers are to be multiplied together, they will 
make the ſame produt, which ever number you make the 1. — 

2+ If ſeveral numbers, as 5, 6, 7, &c. are to be multi 

it is the ſame thing whether 5 be multiplied by the produ 2 2 and 75 
or — firſt by 6 and then by 7, &c. And, if ſeveral given num- 
bers are to be multiplied by any number, and the ſum of the product 
taken; it will be the ſame thing, if you multiply the ſum of thoſe gon 
numbers, by that multiplier. 

3. The product of any two numbers can have at moſt but as 
— 4 — as are in both the multiplier and multiplicand, and at 

ut one leſs 

4. There is a way of proving multiplication by caſting out the nines as 
in addition. Thus, caſt the nines out of the multiplier and multiplicand, 
and ſet down the remainders. Multiply the twe remainders together 3 
and, if the exceſs of nines in their product be equal to the exceſs of niges 
in the total product, the work is generally right. 


E xamples to Propoſition 1. 


(1.) Multiply 471347325 
by 2 


product 942694650 


(2.) Multiply 371493407 by 3. 
(3-) Multiply 47048743 by 4. 
(4-) Multiply 57134974 by 5. 
8 .) Multiply 37180753 by 6. 
(.) Multiply 4900757149 by 7. 
7) our 3714937187 by 8. 
8.) Mu _— 4708714371 by g. 
9.) Multiply 5714937143 by 10. 
I 
I 


— — — 4 - - * — — — — * 
ey — 4 — * — — — _ — 
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o.) Multiply 3715714936 by 11, 


( 
( 
(11.) Multiply 149371574 by 12. 


n 


— — 
Em 
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Examples to Prop. 2. 
(12.) Multiply 471 34987 by 56. 


377079896 
7 


Product 26395 59273 


(13.) forges 47134784 by 21 


(26.) 


8 


\ 


6 
(24.) Multiply 43071 


(14.) Mult. 37149374 by 22. 
(15.) Mult. 47187413 by 24- 
(16.) Mult. 7493456 by 63. 
(17.) Mult. 4194734 by 72. 
(18.) Mult. 3175493 by 77- 
(19.) Mult, 39007149 by 84. : 
(20.) Mult. 71340987 by 96. 
(21.) Mult. 47154734 by 132. 
(22.) Mult. 704134795 by 144. 
Examples to Prop. 3. 
(23.) Multiply 471493475 Proof by multiplication. 
by 4395 4395 
_= 471493475 
2357467375 — ä — 
4243441275 21975 
1414480425 3076s 
288 597 3900 ; 3780 
Product 20722 1382262 5 Fs 5 
my 1750 
Proof by caſting out the nines * 
Product 17580 
6 4 — 
ultiplicand X Mulüplier. 2072313822625 


4 by 743. 
(25.) Mult. 57157497 07 gee, 
Malt. 47157 149 by 37495. 
(27.) Mult. 5714937 by 47159- 


ult. 47134749 by 371895. 
t. 3704957 by 5745759. | 


Fnampler 
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SIMPLE MULTIPLICATION. 


Examples to Prop. 4. 


(30.) Multiply 4713457 
by 5704008 


37707656 
18853828. 4 


32 94199 . 
2356728 5 


— 


2688559643 56 56 


(31.) Mult. 371493407 by 700505. 
(32.) Mult. 57040935 by 5040648. 
(33-) Mult. 40750493 by 67100805. 
(34-) Mult. 371493471 by 57080507. 
(35-) Mult. 4070490385 by 4090805. 
(36.) Mult. 5417080574 by 3905008 


Examples to Prop. 5. 


(37.) Multiply 47150000 
by 3980000 


37720 
42435. * 
14145 


Product 187657000000000 


. 


438.) Mult. 471000 by 40700. 
439.) Mult. 507000 by 30500. 
54 Mult. 4713000 by 6070500. 
(41.) Mult. 3075600 by 30500700. 
(42.) Mult. 57867000 by 400) 500. 


CLass II. exercifing all the propoſitions. 


(43.) Mult. 47149 by . 
(44.) Mult. 371594 y 12. 
(45.) Mult. 5719070 by 1440. 
(46.) Mult. 70409040 by 371500. 
(47.) Mult. 507040500 by 4734050. 
(48.) Mult. 37145674 b 3710514: : 
49.) Mult. 123456789 by 1234567890. 
(50-) Mult. 1234567890 by 987654321. 
1 


(51.) Requirei 


(51.) Required the continual product of 56, 780, 547 30, 

64007, and 587504. 

(52.) Required the ſum of 1 57 added 495 times to itſelf, 

(53-) Let 954 be added qi times to, itſelf,” and new 

what the laſt ſum total exceeds or falls ſhort of four. hundred 

and fifteen — K 

(54.) Required the product of eleven thouſand deb 

; 1 eleven by twelve thouſand twelve hundred 

nd twelve. 

(35. What is the difference between thrice fix and 

wenty and thrice twenty fix ? ! 
(56) There' are two numbers: e re 19 bee | 

15 and their difference is 15 tim 11123 required the 

um and * of thoſe numbers.” 
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Deca, 1. Siniple Dix iſen is 2 rule by which we find 

ow' often one a et is contained in another of tlie ſame » 

nomination ; being à ſhort method. of performing ſab- 


action. eie 


2. The Sander to be divided ĩs called the Ses, the 
mber you divide by is called the diviſor; and hence wi 
iſe a third — * called the quotient, which ſhews how * 
ten the diviſor is contained in the dividend. If the dz 

or does not exactly contain the dividend, a fourth num- , 


ſs than the diviſer. - | 
Prop. 1. We ce eee . 12 a 


Rule. Obſerve how often the diviſor is contained In U the-: 
or firſt; and ſecond, ſpe are and ſet 
uotient 10 tor ever unit re- 

ec on a ge hn 
3 Pr * me „5 
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r will occur, called the remainder, which muſt ad: bo; + — 


" SIMPLE DIVISION. 


Prop. 2. When the divifor is a compoſite number. 

Rule. Divide the dividend by one of the component 
parts, and that quotient by the other, for the required 
quotient. If there be a remainder to each of the quotients, 
multiply the laſt remainder by the firſt diviſor, and to that 
product add the firſt remainder for the true one. . 


Prop. 3. When the diviſer conſiſts of ſeveral figures. 

Rule. Find how many times it may be had in as many 
figures of the dividend as are juſt neceſſary ; multiply the 
diviſor by the quotient-figure, ſubtract the rodutt from 
that part of the dividend, which ſtands above it, and to the 
right hand of the remainder bring down the next figure in 
the dividend, which number divide as before ; and fo on 
till all the figures in the dividend are brought down. 


Prop. 4. When the dividend has ciphers on the right band. 

Rule. Cut off the ciphers from the diviſor by a daſh of 
your pen, and alſo cut off as many ciphers, or figures, 
from the dividend. But when the diviſion is finiſhed, the 
ciphers omitted muſt he reſtored to their proper places, and 
the figures cut off in the dividend muſt be placed to the 
right hand of the remainder. 


Note 1. When the ſcholar is pretty ready at divifion, he may ſubtract 
each figure of the product as he produces it, and write down only the te- 
mainder. | L 5 — 


Fer the proof. Multiply the quotient by the diviſor, to 
the wedele wa the remainder, if any, and the ſum will 
be equal to the dividend. r 


2. There are ſeveral methods of proving diviſion. If you fubtraQ the 
remainder from the dividend, and divide this number by the quotient, 
quaticat found by this diviſion will be equal to the farmer diviſor. 
Ox, add the remainder and all the products of the ſeveral quotient- 
— by the diviſor together, accordin 1 order in which they tad 
in the work, and the ſum will be equal to the dividead. 7 
4+ Another method. Caſt away the vines in the divifor and queen 
take their ptoduct. and caſt away the nines, to which add the exceſs. of 
nines in the remainder after divifzon » the exceſs of nines is this ſus will 
be equal to the excels of pines in the dividead, when the work is right. 
: 2 8. 
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5. An -_ number cannot divide, of meaſure, an odd niimbet, nor a 
reater a le 140 ä - 
, 6. Half the ſum of any two numbers, incernadild by balf their Bference, 
will give the greater number; and half their ſum, diminiſhed by half their 
difference, will give the leſs number. ; 
7. The quotient, 2233 — — 
numbers, is equal to the 
the parts, ſeparately, by the ſame diviſor. 
$. If any twd numbers are ſeparately divided b 2 7 and the two 
remainders multiplied together, and that product woe N the 
laſt remainder will be the ſame as if you divided the product of the two 
ficſt numbers by g or 3. | 
9. Any number, divided by 9 or 3, will leave the ſame remainder as 
the ſum of irs digits divided by 9 or 3. Hence, if any number is diviſible 
by 9 or 3, the ſum of its digits is iſe divifible by 9 or 3, and vice 
method of proof by caſting — 1 the preceding 
rules, depends upon this theorem. 


Examples to Propefition 1. 
(1.) Divide 2749342345 by 2. (2.) Divide 471349571 by 3. 
Diviſor 1 end (3-) Divide 407104937 by 4- 
Rem, (4+) Divide 70407143 by 8 
Quotient 874671172 1. (5 Divide 170049378 by 6. 
5 (6.) Divide 493749075 by 7. 
7.) Divide 30871050743 by 8. % 
8.) Divide 41375714937 by 9. 
85 Divide 71000571479 by 10. 
I 


o.) Divide 37407184374 by 11. 
11.) Divide 47105713475 by.12. 


Examples to Pr % 
( 12.) Divide 71493478 59 by 25. 
252 507149347859 


— 


Quotient 2830) J d INIT. 


— 0 


613.) Divide 7349473857 by 27. | - 
(14.) Divide 749347549 by 144- 
(15.) Divide 649305743 by 55. 
(16.) Divide 4730715405 by 121. 
(17.) Divide 3704095714 by 108. 
(18.) Divide 4710437154 by 132. | 

< , T8 *i& * * (19.) Divide 


of the quotients ariſing from the diviſion o 


16 . SIMPLE DIVISION, 
1190) Divide 1071540075 by 99. 
20.) Divide 457014374 by 96. 
1 Examples to Prop. 3. 
© (23.) Divide 34674378 by 95. 


Diviſor. Dividend, Quotient, Rem. 
Cora 95 ) © 34674478 ( 364993=43- 


bins 152  335X, - Wh 
Eg | . 617 1324965 
1 4 234937 
1 —— END 43 Remainder. 
| . 474 | 
i | .. 380X 34674373 Proof by multipli cation. 
4 « 94 1 
alt . $5X 4 
It 887 
p 
i 9 . 55 * 
f 0 #00 328 
i Fi #44+ + 235 
1 — | 
uy | N 34674378 Proof by Agde. 
if Proof by caſting out the nines. 14674378 Dividend. 
6 43 Remainder, 


$47 Remainder; Quotient. 


nds. f 34674 Proof b» of 
Divifor 5 M 7 Quotient, 304993 94474335(95 - | 
Dividend, 1824965 | 

1824965 - 


— Divide 714394756 by 1754. 

23.) Divide 47159407184 by 3574. 

(24.) Divide 5719487194715 by 45705. 
(25.) Divide 4715714937 149387 by 17493. 
(26.) Divide 671493471549375 by 47143. 
(27.) Divide 571943007145 by 37 149. 
(28.) Divide 1714347149347 Y $7143. 
(29.) Divide 49371547149375 by 37456 7. 
(30.) Divide 171493715947 143 7 571007. 
31.) Divide 075437149507 1594 y 678957. 


xat 


—_— - SIMPLE DIVISION. | 49 


Examples to Prop. . 
(32.) Divide 14715967899 by 145000. 
145000)147 15967$99(101489 e Quotient, » 
. dor be, , 
215 145000) 14715967899 1014389 £23.90. 
145 * — 2 . A — | 
| 1296 
385 " 
"2296 62399 Rem. 
11 
2, 
1305 
| babes Rem. | - 


(33-) Divide 571436490075 by 36500. 

(34) Divide 194718490700 by 7 3000. 

(35-) Divide 795498347594 by 47159. 
(36.) Divide 1495070807149 by 371500. 
(37.) Davide 6714934714934 by 754000. 
(38.) Divide 1071491471430715 by 147500. 
(39.) Divide 14714937493714957 by 157900. 
(40.) Divide 71493749471947 15 by 1749000. 


CL avs II. exercifing all the Propoſitions. 


(41.) Divide 714947349 by 99. 

(42.) Divide 1714937148 by 14400. 

(43.) Divide 7149371478 by 121. 

(44.) Divide 71900715708 by 57149. | 
(45-) Divide 15241578750190521 by 123486789. 
(46.) — — 12835369 by 987654321. 
4%.) Divide 696161034987 21931800 by 975005700. 
48.) Divide 6564589319965 24171860 by 700489070. 
2 _— 7 0007 GENS 2 

50.) Divide 1471493714847 123456. 

(51.) N 
(52.) What number, muluplied by 365, will produce 


15725 
as C 3 (53.) What 


E xt 
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G3.) What number, - multiplied by 95, will give the 
ſame produtt as 157 by 570? r 

(54.) What number is that, from which if a twelfth 
part of 1728 be deducted, and the remainder increaſed by 
the 95th part of 82175, the ſum will be 1185? . 

(55.) What number, divided by 1185, will give 497 for 
the quotient, and leave juſt a fifth part of the diviſor re- 
maining? „ 

(56.) Required the difference between ſix-dozen dozen 
* half a ey dozen, : 

57.) Subtract 759 out of 171493745 as often as you 
_ _—_ ſhew what the laſt cembinier — 4 or falls fan 
of 500 


TAELES of ENGLISH COIN, WEIGHTS, 

MEASURES, &c. | 

= * Table 1. Money. | : 4 

The loweſt piece of money, uſed in England, is a far- 

thing, and all accounts“ are kept in pounds, ſhillings, 
pence, and farthings. 833 


2 farthings make I halfpenny. 


farthings — - 21 penny. 
6 pence 8 - — half a filling: 
12 pence- S — + ſhdling.. 
2 ſhillings and 6 pence , — hal- a- crown. 
5 ſhillings _ =- — 1Lcrown, 
5 ſhillings and 3 pence — a quarter-guanea.. | 
10 ſhillings and. 6 pence, — _half-a-guinea. 
21 ſhillings — 1 guinea. 
20 ſhillings — 42 725 1 pound. 8 
, Note 


. denotes pounds, . ſhillings, ang d. pence. 
7 — a farthing, or the ade of any thing: 
— a halfpenny, or the half of any thing. 
tree farthings, or three-quarters of any thing, 
| Imaginary Engliſh Coin. | 
A mark value 138. 4d. An ange! 10% 
A noble —- 6 8 , ACavlus 23s. 


2 A groat = 4 A Jacobus 288. 4 
5 „ 


Pr... 


* L- 
20 Shillings 1 
30 
40 


| 


Il 


Ow me Suu Ny w 


20 Pence 


Till 


Pnune++wwp yn -> 


TABLE II. 


SHILLINGS and PENCE TABLES. 
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4. +» 4. 
o 130 nne f 13 

LO | 140 ——— 7 5 
© 150 7 10 
Lo | 160 8 © 
0 | 1.70, —— 8 10 
10 | 180, ——— 9 0 
©. |. 190 9 10 
10 ran O. 
© | 210 10 10 
10 | 220 ———11 0 
o| 23Q 11 10 
4. | *--:0& 
8] 8 Pence 6 8 
01 84 — 7 O- 
1 6, 
o 96 —— 8 & 
4 ten „ 
0[108 —— 9 „ 
21110 — 9 2. 
6120 ũů 10 06: 
921130 — 1010 
10 | 132 — ñßà1 0 
2 144 — 12 % 


* 4 
14 


Tor Weic nr. * \ 


By this weight are weighed gold, | filver, jewels, am»- 


1, and all liquors. 


24 


12 


ight, 


grains 


( 
TABLE III. kecrasc aan. Wuonr.” 


Apothecaries, cn Ec. uſe this weight in mixing 
dic ines; but buy and 


make » penny weight, dt. A A 
20 penny weights — , 
OURCES — 


33 6 val 
"20 
1. 1 pgunes. N 77 — — uf 1 0 . 


- os ww 


* their an by avoirdupois 


at ele nao 


20 TABLES OF olsen WEIGHTS. 


20 grains make 1 ſcruple, 3. 
3 ſeruples — 1 dram, 3. 
8 drams — 1 ounce, . 

12 ounces — 1 pound, 


TABLE IV. AvoirDuPoORs Wetcar. 


By Avoirdupois Weight are weighed ſuch commodities 
as are coarſe and droſſy, or ſubje& to wafte, as groceries 
of all kinds, bread, butter, cheeſe, and moſt other com- 
mon neceſſaries of life; pitch, tar, refin, wax, tallow, flax, 
&c. as are likewiſe all metals, ſilver and gold excepted. 


16 drams make 1 ounce. 

16 ounces — 1 pound. 

28 pounds — 1 quarter of an hundred 
| weight. 


4 quarters, or 112 pounds, — 1 hundred-weight, cwt. 
20 hundred-weight — 1 ton. 


There are ſeveral ſorts of filk weighed by the great 
pound of -24 ounces, others by the common pound of 16 
ounces. Hence, to reduce great pounds to common, mul- 
tiply by 3 and divide by 2 ; and, to bring common pounds 
into great, multiply by 2 and divide by 3. 


Note; A pound avoirdupois is equal to 14 02. 11 dwts. 154 grains troy. 
Hence the avoirdupois pound is to the troy pound as 6999 is to 5760, « 
nearly 43 1 to 145 and the avoirdupois ounce ig to troy ounce 4 
42711 isto 410, or nearly as 73 to 80. 


A fixkin of butter, '561b. | A load, 36 truffes. Ib. oz. 


& 

wr_m——_—_—_— ſp, 64D. | | A peck loaf weighs 17 6 
A barrel of ide '1121b. 1 A bah- eck 811 ©0 tþ 
| ſoap, 2 56Id. | A quartera 4 5 b Ac 


A puncbeon of prunes,” 2 120d. 
> Hikes of lead, rg} t. or 


21841b. | . Woel-iveight. 
A — horſeman's weight, alb. E 4 & 
| butcher's meat in Lon- A clove, or half-ftone, ql ? 
don, $1b, 4 tone, or 2 cloves, 14 
— ditto inthe country, 141d. 2 ſtone, or 1 todd, * 290 
At⸗Hon of train-oil, 731d. A wey, or 61 todds, 1382 


464 


— nw hay, 6otd. A laſt, or 18 ſacks, 4 
mt old hay, 561d; \ | 
TAL 


| 
A traſs of ftraw, 36Ib. A ſack, or 2 weys, 
| 
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TABLE V. Crotn-Meagurs. 


5 


Cloth-meaſure is uſed by linen and woollen-drapers. 
Hollands are meaſured by the Engliſh ell, and tapeſtry by 
the Flemiſh ell ; woollens, linens, nein hlks, taps, &c. 
dy the yard. 


1 21 Inches make . Nail. A 02.) 
Rage 4 Nails — uarter of a yard. L 
_—_ 3 Quarters — Flemiſh ell. : 
_ '4 Quarters — 1 art. 


uarters — TXT Engliſh ell. 
e — — 1 French ell. 


+ yer) * 


TABLE VI. Lon Mrazvnr. 


' This meaſure is uſed to meaſute diſtances, lengths, 
breadths, heights, depths, &c. of Places or things, 


12 Lines, or 3 barley-corns, make 1 Inch. 


rreat 3 N 1 ＋ 
, —_ 1 * A 
f - & Feet, or 2 yards — — 1 Fathom, ©? 
— 34 Yards, or 11 half. yards, = I Rod, pole, or 
— or 16; feet . ch 
4 Poles, or 100 links — 10 1 
nd 40 Poles, or 10 chains — 1 Forlong,”* | 
bo, 0 8 Furlongs, 'or 80 * — Ii Mile, 
nce 1 3 Miles — — e. 
oo Geographical miles, or x 6 BEE" 


ſtatute-miles I Degree. 


Note. The ſtatute · pole is 3 yards, but in * counties in England 


they reckon 6 vards to the pole; in the North of e. 7 yards are 
accounted a pole, or rod. 


won 
26280 


TABLE VII. S 42 sen ö "Rh ; 


Square-meaſure is uſed to meaſure all kinds of ſu 
kicies; ſuch as land, paving, flooring, plaſtering, "gs | 
ating; tiling, and every thing that has length and bread 


Square Square 
144 Inches 4 - make 1 Foot. 
1. Feet . — 1 Yard, 


304 Yards, 


' 
# 
19 
my [ 
7 10 


N 
Ph vi 
© 
| f 


> - — oy * - 
- * — — 
— - = * 
— 2 = 
— — — + 
_ - ye CO — — _ 
— 


10 Gallons I — ag of brandy. 
* 18 Gallons — 1 Runlet, 
31} Gallons — 1 Barrel, or half-hogſhead. 
63 Gallons _ 1 Hogſhead. 
42 Gallons — 1 Tierce. 
84 Gallons — 1 Puncheon. 
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Square Square af | 
30+ Yards, or 2724 feet — 1 Pole, rod, or perch. 
16 Poles -<« - — 1 Chain. 
40 Perches * = — 1 Rood. 
4 Roods, or 160 rods, or 4840 
yards, or 10 chains  — 1 Acre, 
640 Acres — - — 1 Mile. 


100 Feet - . — 1 of flooring, 


TABLE VIII. Cvsnic, or Sort, Masur, 


Is uſed, in menſuration, to meafure all kinds of ſolids; 
or ſuch figures as confiſt of three dimenſions, wiz. length, 
breadth, and depth, or thickneſs. 

| = I» Cubic 

1728 Inches make 1 Foot. 

27 Feet — 1 Yard, 

4 166 * ox — } * | 
4000 Poles — 1 Fur 
| 512 Furlongs — 1 Mite. © | 
40 Feet of rough timber, or 530 feet of hewn timber, 
I ton, Or * 


TABLE IX. WIxI-Miasvnz. | 
By this meaſure, all wines, brandies, rum, ſpirits, diſtilled 
liquors, cider, perry, mead, vinegar, honey, oil, &c. are 
meaſured, bought, and old. 
4 Gills make 1 Pint. 
2 Pints — 1 Quart. 
4 Quarts, or 2 pottles, — 1 Gallon. 


2 Hogſheads, or 126 gallons, <— 1 pipe, or butt. 
2 Butts, or 4 hogſheads, or 252 gallons, — 1 ton. 


Note. In the North of England, a gill is half a pint ; alſo the mes - 
ſure of a gill in London, is there called a jack, 


rA 
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TABLE X. Ars and Bren-Maazuns i in London. 
By this meaſure all malt · liquors are gauged, bought, 


d ſold. 

2 Pints 1 Quart. 8 

Quarts TE LEE 1 Gallon. 

8 Gallons - - 1 Firkin of ale. 
1 Firkin of beer. 


rch, 


o Gallons 


make 
| Firkins, or 18 gallons —— 1 Kilderkin. 

N 2 Gallons — 1 Barrel of alc. 
lids ; BS Gallons - * — 1 Barrel of beer. 
2th, Gallons - — 1 Hogſhead of ale. 

Gallons - — 1 Hogſhead of beer. 

: Hogſheads, or 96 gallons —— 1 Butt of ak. 

Hogſheads, or 108 gallons —— 1 Butt of beer. 


Note. The above meaſure is uſed only in London for gauging and ſel- 
g: in all other places, in England, the ollowing Table is the ſtandard of 
and beer meaſure, according to a ſtatute of exciſe made in the year 3689. 


ABLE XI. Arz and Bztx-Measvns in the Country. 


2 Pints - - make 1 Quart. 
2 cubic Inches, or 4 quarts — 2 Gallon. 
8: Gallons = — — Firkin. 


7 Gallons - - — 1 Kilderkin, or 
barrel. 


Gallons ”. 4 
i Gallons - - 


ote. Notwithſtanding the above fiatute, common drewers, in ſame 
| s of the country, allow 36 gallons to the pybilicans for a barrel of als, 


* 


tilled 


ad, TABLE XII. Dav-Miaouns. 


dr -mcaſure is uſed in meaſ all rene, 
wheat, barley, beans, and —— — => 


, falt, coals, oaſters, &c. 
2 Pints — make 1 


aac * — Pottle. 
2 Callons — 1. feels. 
4 Pecks.. 


\BLE 
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4 Pecks <-, «+ — 1 Buſhel- .) 
4 Buſhels - . 1 Coom. 

2 Cooms, or 8 buſhels 1 Quarter, 
4 Quarters 1 Chaldron. 
5 Quarters | = 1 Wey. 

2 Weyeyor LO quarters. — 1 Laſt. 


5 Fer Coals: 
4 Pecks make 1 Buſhel, 
3 Buſhels — 1 Sack” T TILE 
36 Buſhelss — 1 Chaldron. Eos 54 les 
181 Chaldrons — 1 SCOre. _ . raulkie! 


1 


Note. 32 buſhels mpke. a chaldron 3 in the country : $ ke make a 
buſhel water-meaſure* 5 buſhels make a ſack of flour. The Kandafd. 
Wincheſter buſhel is a cylinder of 184 inches diameter, ind 8 inches in 


depth, and contains 21 505 cubic inches. er 18272 or barley-corm, 
are ſuppoſed to fill a pint meaſure. 8 


„ * 


oh wp TABLE XIII. Measunz 91 TI us. ' | 


42%" 6% Thirds make 1 Second.” .. 
fo Seconds — 1 Manage. Joy 5 
60 Minutes — 
24 _ *— 
7D 

4 Weeks 


61 


I z Months 1 . or v2 works r day, or -365 days; a yeh; 
for three yea a together : but every fourth year contain: 


be called leap-year, except thoſe ce ture; 
h — be e cactly divided by — = called 
the Gregorian year, being inſtitute po regory in 
1582, 2. Gas brought inte uſe in Ep Hand i jet 
ence, if we conſider the * to conſiſt of 365 days 
6 hours, at a medium, one da ught to be ſtrack off the 
—_— in 130 1 ar being only 365 days 


| Tile Nr hs Je Your is als di 228 1647 iz cllekitar mogths 
Pa "Meinor andiimi—3o days hath September, 
April, June, and November, 
2 Fehemury hath 28 alone, 
1 8 Od all the rot have gh. 
na eap· year which happem eve (except i 
the odd W 9s 19, &c.) February has 23 


; 0" A 'TABL: 


366 days, an 
whit 


* 


* 


W, 
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A TABLE, thewing the Number of Days from any Day of one Month 


the ſame Day of any other Month in the fams Year,  +- — 
3 


2 1 _ 
Load * | 32 6+ WW #54 be Þ "WB * 


n. 


ſame Day. 


1 


Note. In leap- year, if the end of the month of February be io the time, 


ane day muſt be added on that account. To know when it iy leap-ycar, 
divide the year by 4, and the remainder ſhews how long it is after leap- 
year; if nothing remains, it is leap-yeary excepting the years 3709, 3300, 


© 900, 2100, &c. 

| TABLE XIV. Of Nusa. 3 
12 Unie make 1 Dozen. 
12 Dozen - 24 


- 12 Groſs, or 144 dozen 
20 Units — 
5 Score 5 
6 Score - - 
24 Sheets - 
20 Quires - 
2 Nea mne 
12 Skins of parchment 


e 
COMPOUND AbDprriõc. 
Defpnition. Addition is « Rule hk fev 
nn gr Pn ry amr nan ri 
o ene ſum. | » 


0 


nd cy 


2 2, 
's | E &. 6; 
74 IL 4 72 4 
74 19 11 149 14 104 
' 64 13 10 74 14 118 
mo & n 104 13 10 
LD 
10 11 % 1056 / 1. 
74 1 ” 74 19 1 
44 1 16 14 7 
/ || 22 


Sum 779 -14 = $970 2.5 o 2, 


wg 379 * * 


Proof 779 14 74 ĩ³ ᷑ĩäꝝ: 4 


0 1 UK 
4 


248 


104 19 * 
64 13 10 
274 19 114 


% 4 2 1 
1 


- ADDITION or MONEY. - 


Rule. 


Place the numbers ſo that thoſe of the ſame denomination 
may. ſtand directly under each other. Add the firſt row, 
r loweſt denomination, together, as in ſimple addition, / 
nd divide the ſum by as. many of the ſame denomination 
of. the next greater: ſet down the remainder, | 
the quotient to the next ſuperior denomination. 
oceed thus through all the denominations to the n 


Aub add as in ſimple Addition. 
method of prof is the ame as in imple du. 


Addition of- meney may, 5jither he — te pcting 
or bythe help, of the pence-table. | 


2 by + x | Money. —See Table I. 


* 
OY 


174 11 4A 
39 18 104 
714 14 


64 19 114 
108 14 9 
24 14 

64 23 10 
174 19 4 


16 
1 N, Ts 


uri, 115 2 3 


17413 94 


Fog As a 


= ON wo cccTi .. 


104 14 


— 


Part I. ADDITION OB Warrant. E 

! Tzxoy-W eros r. Sf Fabb IT: 
: (40.) 611. J 0 

1 Ib. 1 . or. — gr. Ib. or. dat. oz. dwt. gr. 
G 174 1x 19 174 19 23 71 31 19 74 19 23 

74 10 13 4714 11 14 64 8 14 64 14 17 
„ 944 7 14 714 18 77 0 0 74 19 11 
. 74 11 19 74 1 22 36 4% 82 66 23 9 
A 944 10 13 943 2 21 64 2 9 74 14 11 

70 1 3 74 13 12 74 1 14 14 20 3 

„ 715 2 14 77 2 13 19 II 14 

77 10 11 714 18 16 19 2 14 11 10 13 


CD. „ ˙» ion 


Arorfeakizs-Wiienr.— e Table III. 


k | 
(13-) (14) (15.) 
b he & 3 4 gr. 
* 47 11 149 7 2 1 
by 10 33 2 | 607 1 1 
F 4 10 4 92 11 2 17 
. 3 74,6 4. Wy. 
* 6 5 3 169 5 2 T6 £3 i 
ö 1 2. 2 1 2 715 2 14, 
2 1k 77.6 21, 4 4 1 
— — — 


6 
, 
i 


[Ea 8 
Avoi RDUPOIS-WEIGHT.Sce Table IV. 


4 1-127 ; i IF 4 a! 
"WF «©, © PÞ - 61d) 119. 0 
4. T. cwt. gr. Cwt. gr. Ib & Ib. oz. 
41 74 19 3 1741787 27 as 
3 74 14 2 714 -2 44 74 86 , a+ 
- « bb I 149 1 14 19 14 13 
4 187 16 2 719 2 6 94 19 4 
0 34 15 2 497 12 23 66 27 33 
5 14 14 1 149-42 41 24 19 
70 11 2 714 2 pot | 


4 
j 
\ 
— 


| — | 
342-1: en? : A 
l 25 | 
D 2 


Þ 
a5. 
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CLoTtu-Mrasunt.—Swu Table V. 


(24.) 
EllsFlem. qr. n. 
714 
625 
714 


724 
| 9 
419 


Sw Db nw MH ow 


4 
* 
- 


— 
| 


un 


ft, 
2 
x 
2 
3 
2 
1 
I 
2 


OnPunuwypsy 


Om wwH ow» 


9 '# 


on 


La nd-MeasuR F,-Sge Table VII. 
„„ 

74 

6, : 

” 

47 

13 


74 
54 


r 


4+ 
=> B = -p 


— 14 8 


* 


© þ 
ns , 
3 
— 
— 


75 


>, 
27 N 


s 


'z£ 
FF 


— 


88822882 


- 


w 
* 
WET: 


— 
— 
une 


[| 


- 
IS 
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' | Wixs-Mzas unde Table IX. 


33.) (. 6 
. reli gall. Pun. gall-/qt- Tiekce. Ae Gall. qapt.. 
3 714 '3 62 714 8337 74 41 3 14 1 * 
2 614 2 61 615 81 2 64 40'2 ' 7 I 
3 174 1 39 714 74 1 * 74- 191 1 i 49. 1 
| : 164 2, 47 614 18 2 64 39 2 a 10 0 
274 1 49 713 75 d 24 0 19 41 
VS 175 2 — 614 17 1 69 19 1 19 
4 395 1 49 715 14 3 17+ 3992 39 3 
2 714 2 61 74g + 28 2 18 41 1 114 1 0 
— „„ —— 
}.! 7 ”> 4 ＋ , | 
EY DE 4A 21720 


Als and ang . 


) 67.) 39 | 
b.e. d. B. fir. gall, AB fe eat adi: ys 1 qt- 
e 74 3 8 73 3 7, 718 % „4e 
1 14 2 7 69 2 6 614 4 * 416 47 2 
. 1 1 374 13 3 2e 
1 2 1 4 39 2 2 + 357 41 3 . 
X 29 2 2 19 1 6 1 215 N. 
13 1 49,9 6: 374 47 2 714 37 2 
> 0 41 2 6 97  2-\S$ 17h 12 1 645 19 1 
1 $99 neige, eee e e 714 11 2 
b : | I MA 
. N 
ts a, 3 
x) (42;) . AK? "we | 
r. þ . b. p- A. gr. 9. . D. 82 Score. ch. b. 
3 4 31 32 274% 3. 2 20 7 2 74 20, 5 
1 * "he 6 375 16 1 2 9 - 33 
2 1 46>) *Z 15.9% Wh 2 2 7 bs 
: . 479 2 1 74 14 0 
2 1 2. 634 2 3 675 213 13. 9 
x 1 719 1 2 1 „ 3 
A I 149 2 1 975 1 3 19 17 4 
p 1. 9 . $: 6% 1 3. 437 . 34: , 
A7 U «14 Man e 2 
* 0 — 750 0 — — 
l ' 525451 4:36 


* # 1 4 * 12. 128 L 
bg 70 D 3. Mas UR“ 


COMPOUND ADDITION, 


Masunt of TI nE. Tab XIII. 


> 
wo 
— 
2 
— 
1 
— 
A 
— 
* 
— 
— 


m. . M. w. d. ays. hre. min. rs. min. ſec 
4a 3 64 3 6 714 23 59 7 59 
11 2 74 1 5 74. 14 $54 137 $4 
10 2 $34 2 3 64 21 55 37s 56 
92 "70-1. 4 74 13 $3 714 27 
(3 3 64 2 1 69 12 14 625 84 
a 3 12 12 74 12 19 714 17 | 
10 1 10 2 1 437 11. 29 613 34 ) 
S 8 174 1 3 26 12 19 624 27 
—— — —ꝛV— ——— * 
— —. 


Cu Ast II. ' Promiſcuous Examples. 


649.) A is indebted to B (C27 4s. 10d. to C 
105 118. 74d. to D £157 0s. 6d. to E £957 118. 10d. 
and to H 


to F {149 118. rod. to G (190 10s. 
44. what is A's whole debt? 


—— 


— 
— ” 
o - — — — — — — * 
— — m — - 
2 - - — > ” — — — 
— — — . — — — — — — - = 
” — — _ — — — — — 
— — — — 3 = — = - — 
— % ts = — — — - * "x — 
— — — = - 
—  — —  - — 
— — 220 — - - _ * — — 


—— 
wy 


= . = — 
— — — — 
— ” (TT — — —— — 
* —— — ——— — — — 
— — — — * - —— 


account ? : ö 
. colleor of caſh has been out with bills, and 
gives account that A paid him 50 guineas, B £14 115, 6d, 
-C £373 D 315 quanter-guineas, E a £50 bank.note, apd 
M 300 guineas. What money had he — 42 
. „ 53. * 
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(53) A 2 om of town, is infarmed by 
his ſteward that his b bill comes to £194 375, his 
baker's to 49l. 118. 6d. his brewer's to 95 gumneas, his 
wine-merchant's to £107 11s. 3d. his corn-chandler” s to 
£75, his tallow-chandler's to Z27 11s. 6d. his cheeſe- 
monger's to 35 guineas; to his cabinet-maker are owing 
315 guineas, alſo for rent, ſervanty-wages, &c. he is in- 
debted (140 115. 6d. and if he takes 100 guineas with 
him to defray his expences on the road, for what fam muſt 
he ſend to his banker to ſatisfy theſe demands? | 
(54) A gentleman bought of a ſilverſmith difhes to the 
weight of 16Ib. 1102. lad = plates 4ald. 1002. gdwr. 
ſpoons 141b. ſalts 121b. goz. waiters 11lb. 5 oz. 10dwt. 
tankards 11 lh. 1002. and a filver „and other 
articles, to the weight of 14lb. 1102. 1odwt. What weight 
of plate did he buy in all ? . 
(55.) A merchant in London bought of a farmer in Near 
eight bags of hops, No. 1 weighed 3cwt. 2qr. 14lb. No. 
2 zcwt. iqr. 14lb. No 3. 4cwt. qr. 271b.: No. 4 
acwt. 3qrs. No. 5 4cwt. 1qr 11 ilb. No. 6 6ewt. 1qr. 11h... 
No. 7 7ewt. 1 qr. 11i41b. and No. 8 weighed 
cwt. 3qr. 121b. the merchant by agreement wav-to 
he carriage to town; how many cwt. had he to pay for | 
(56.) 1 bought 6 parcels of cloth, the firſt contained 
g7yds. 1qr.; mae! ewes 3qrs. zn. the third 15 yds. 
qr. zn. the fourth 72yds. 2qrs. In. the fifth 25}yds. and 
> ſixth 494yds. How many yards did I buy in all? 


COMPOUND SUBTRACTION. 


Definition. Compeund Subtra2ion teaches us to find the 
ference of any two numbers of different denominations. 


Rule, n 
Place the leſs number under the greater, fo that thoſe 
ru, which are of the fame denomination, may ftand 
y under each other. Begin at the loweſt denomi- 
ion, and ſubtract the under number from the upper: 
en any of the lower denominations are greater than 
2 invrea(c the upper number by as many as make * 
1 4 I 
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- yo; * 


of the next ſuperior denomination, from which -ſum take 


the figure in the lower line; ſer down the difference, and 
carry i to the next number in the lower line, and ſubtract 


as before; and ſo on till you have gone through all the / 
denominations. - 7 3 74 
Fe method of proof is the ſame as in ſimple ſubtraction. 3 
| (4) | (2) 31 
: 8. . 6; : 8. d. — 
Berrowed 1749 11 9 Lent 4449 11 1 
Paid 948 12 21 Received 1494 11 10 
Remains to pay 800 18 94 Due * 
Proof. 1749 11 9 Proof 
60 640 (s) (6.) 
4 * n 2408 
149 11 44 647 10 7 44 11 8 75 1¹ 11 — 
74 10 75 149 19 11x 7 I4 7 44 "9 "38 — 
a N 1 — o Fs Pr 
(2.0 1" (9.) (10. 
3 10 £ 8 1 el 
74 11 79 12 719 1 613 11 7 
39 17 121 714 18 it 1 614 10 FF 149 10 4 
— ͤ — — —D 
| (11,) (12.) 
| £- 4-0. ; „ — 
Borrowed 72747 1 104 Reggived 71437 11 gf 
*. 7149 11 4 | TA. * 6174 19 10 
© ta res 675, 14 + os N 
Paid at different] 743 19 Laid out-at | 615 rg 11 BN. 
——_ 7 27 in. © ſundry 375 14 1 : 
56 19 1 times 74 13. 6 14 
714 11 11 5 19 # un e 
64 18 1 77 14.19 23 
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— „ (x4) 
Requiredthe balance of this account. | Required the balance of this account. 
& Dr. Cr. Dr. Ce 
he e #54 1 £ %&d N 
747 11 10 41 11 10 3411 91 711 10 4 
314 11 91 14 113 75 19 11 375 13 u 
647 19 10 64 11 67 14 — 714 19 11 
e 47 15 1 615 17 20 
167 15 2 14 15 9 14 19 10 375 14 2 
317 21 - 64 15 10 37 15 nt 14 18 6} 
y 37 13 4+ | 64121 — 
Taor-WiIioRT.— Ses Table II. 
(16.) (17. (11) 
, / Ig f, 3. 9 890 17 2 20 
11 64 14 17 159 11 14 14 11 23 
—— 


* 
— 
1 
* 


5 . -  APOTHECARIES!WrEiGHT.See Table III. 
7 
19.) (20.) (21.) (22.) 
4 | 
— 1 338 3 8 gr. 6 3 3 
* 10 5 27 4 1 v7 1 74 10 
— 11 7 14 7 2 14 © 19 bs * 
d. — —— —— 
2 | | 
5 Avomdburois-Wiicnr.— Se Tabl IV. 
p 2 } 4 
1 8 *. Ct. & ge „ 9 
b 25 12 & 17 1 25 243 2 12 174 11 20 
. on. 14 2 27 74 19 14 39 12 13 
T 2 Well 3 
— 1 5 
- Crorn- 
red 
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CLoTH-MEaSURE.—See Table V. 


"(37,) (28.) 29.) 
Yds qr. n. E. E. qr. n. Fr. gr. n. 
174 2 1 », x 378 TI $ 
M.Z.4 49 4 2 74 4 2 
—— Lons- en ifs Fable VI. -- 
(31.). 98 : 9 (34. 
Lea. Lin f. F. * 4 8 * ft. Ft. — d. c. 
21 2 4 14 34 4 0 17 
3 2 6 12 39 5 9 4 2 14 11 1 
— —— —iù — — — 1 
b . t 8 
LN D-MAsuAB.— Se Table VII. 17 $t 
Anl. . 46. J. gd «© > a; (38.7) 
A. 1. Þ A. WL 'A 725 1 r Þ 
12 1. 32 41. : = p ns 12. 

1 3 14 74 2 37 10 3 39 14 
— | ms . 
WI ür ASUR a Table IX, 

39.) (40.) 41.) 9 
> 112 g Punch. g. qt. Tier. gi qt» Gall. 
27 2 54 147 14 2 9 | 
19 3 62 79 83 3 12 41 3 
— — 


A and BEIN MZASsURE ee T able X. 


* ) - 45.) 1111 37 
an?) TY F. 0 Aub hd, g. qt- 
. 147 1 3 „ 1 1.2 
12 3 7 59 3 $ 49 47 3 79 52 3 
r — — —— mg" — 


" 


— — — — — — — — — — 


Der 


, 
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"I 'Dnv-Mzasvunn,—dSet Table XIE. we 
* | * 8. 4 ( ) F 
dv, P (47 * qr. Q. 77. p · N 


1 
© 


Mason of Trus.—Scr'Table XIII. 
(51+) 


. "(53.) 9 
rs m. w. M. w. d. b. K. min. Hes. Win. 
11 2 147 2 3 167 21 50 go: | 
12 3 19 2 4 19 23 54 


— — — — — 


, . 2 ob T1 . 
— — — 


e 009. eren 
Cuass I, Promijeunu Eat, 
(55.) A horſe in his furniture is, worth C 521108. 3 gut af 
{24 108. Gd. 3 how much does the price Ph furniture 
ceed that of the horſe? | 
(56.) What ſum added to C11 148. 91 d. will wake 
133 11s. gid.? A {554 23643 vault Jef 
(57.) A tradeſman, failing, was indebted jtoj A 
5 198. 11d. to B 150 guineas; to C £34 18s. 19d, 
{500 19s. to E {700 145.'9d. When is happengd, 
had caſh by him to the amount of C5; Goods t 


a amount of £350 148! pd. his houſhold furniture -Was 
. drth C24 118. his book - debts a mounted to Zg4 14 nd. 
41 theſe things were, faithfully given up to tus ereditort, 
at did they loſe by him? tO Cf 9% IQ 


(58.) The great bell at Oxford, the heavieſt in Eu 
ighs T. 11cwt. 3qr. 41h. St. Paul . Bell at Lende wet 
zcwt. 1 r! 22 1b. and Tom of Linclu weg NF. bet. 
18lb. How much are theſe bdNwitopether! or in 


* ht to the great bell at Mace, Mer lurgeſt in [the 
„ of. , whith weighs 198 T. Sc Iq. -» „ 
1 4 $9.) An apptentice, Who 4s 14 yeareg imm, 191 
* eks, 14 days, 1 hours, 38 minutes old is toe h 
2 till he.ig 23 yours pf er How lang, has bets 


(60.) WIA 


17 
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tiphication of two, or more, ſmall numbers, 


(60.) What is the difference of latitude and Jongitude 
between Calcutta in the Eaft-Ingies (Lat. 22% 34" N. g. 
88® 34 E.) and Lima in South America? (Lat. 12 18. 
Long, 764% W.) 7b. 


COMPOUND MULTIPLICATION: 


| Deflaition. Compound Multiplication is a rule by which we 
find the amount of any given number, of different deno- 


minations, by repeating it any propoſed number of times. 
Prepefition 1. When the multiplier does not exceed 12. 
| Rule. Multiply the loweſt denomination by it, divide the 
product by the number making one of the next higher de 
nomination ; ſet down the remainder, and carry the quo- 
tient to the product of the next higher denomination: pro- 
ceed thus tif} all the denominations are multiplied. 
| Prop. 2. If the multiplier exceeds 12, and is a compoſite number 
Rule. Multiply ſucceſſively by the component 
def the-vholo nember 22 cane. 5 we. 


Pr. 3. When the multiplier cannot be produced by the 


- Rule. Find two, or more, numbers that compoſe dt 
mare number to the multiplier ; then multiply by ti 
component parts as before, and add, or ſubtract, the oc 
parts as you find occaſion. 


| Prop: 4. If the multiplier be four, five, or more, hundred. 

| Rule. Mukiply the given price, or quantity, by 10, 

that produR by zo, ud on fr 10, 8 tim 
the price or tity : then multiply each product b 
of thouſands, - hundrede, tens, and the 

by as many as make up the number of things, or mulciplic 
and the ſum of the products will be the anſwer. 


© Prop. 5. If the multiplier be 4 *ohole number with | 
ned. CJ} | R 


| | 
n 


( - 
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Rule. When you have multiplied by the whole number, 
for , 3, Þ» 3» or 3 , &c. divide the top-line by 2, 3, 4, 
Z or z. &c. but, if the numerator of the fractional 

greater than x, multiply the top-line by it, and divide 
o — by the denominator; add this quotient to the 
— 4 &, or value, obtained by multiplying with the whole 
number, 


Note. The upper figure is called the beer. * the 


&wer one the denominator. Thus - —.—. 
1 ve , 
— | Examples to Propefition I. 
(: .) What eoft 4 yards of cloth (3. 6 yards at 6s gd. 4 
t 75. 64d. per yard? 12 1 at 55 1444. 8 
7 02. at 75 1 9 
1 | 8 9 lb. at 78 544. 


A 5 5 Iii A 


2.) 5 buſhels at 5s = (9.) 12 ſheep at 11 17s gd 


(10.) — 9 pieres of Kerſey each 14yds 3qrs 2n, how : 
ras ; 

(1% What is the weight of 12 tankards, each weigh= 

ag 11 02. _ 19gr 

(12.) In 11 ices pieces blot, each 17yds 3 qrs yn; 

dw many y auer 197 yds. 1 qr. In, $6 


Examples to Prop. 2. 


(13.) What coft 15 br of (15. ) 24 yards at 78 51d. 
de, at 58. 33d. per gallon? (16 ) 35 dur. at 11 148 85d. 

9 83215 (17.) 36 tons at 51 158 114d 
* 5 4 (18.) 84 * 168 


— i (19.) 108 b. mels at 75 9d. 
u 5 
£3 19 44 priceof 15 a. 127. 132 ells at 18s Fe 
ib bogſheadsat 311 435d (27+) 144 butts at 5] 11914 


22.) In 32 wedges of gold, each 21b. 702. 1457. how 
pounds? 


(3 ) In 21 fields, cach 3a. 2r. 1 how many acres ? 
| 1 ' Examples 
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Examples to Prop. 3. 
624) What _ 23 yards of cloth at 148. gd. per yard ? 
8. . : 4 


14 9 
7 


8.3 n 


9 9. price of 21. 


9 6 price of 2, 


W290 2 price of 23: 
(25.) 31 yards at 128 7 4. 
(26.) 39 dozen at 6s 72 


2 I ir at & \* 
(z7-) 139 pai m 4 4 


7X 3+2=23- 


Subtract 


. d. . 
Or thus 14 9 6X4==1=23s 


o 8 6 price of 6. 
4 


17 14 © price of 24; 
14 9 price of 1. 


16 19 3 price of 23. 


(29.) ny ſacks of flour at 
11 45 
(30.) 156 cwtg at 4 9s 6d. 


a << ed 


05 ) In 57 years, cache! 3m. I day, 6 firs, how many 


months 


(32.) What is the weight of 25 dba, of ſugar, each 


Towt. zqr. 181b.? 


(33.) In 67 parcels of * each 25lb. 70Z. 5 N how 


many 6wts., c.? 


Agi of 


21 | 


Hanne Pro: $1531 04 


(34) What cot 2 yards at 
” 3 yard. 


9 8 14 7 price of 10. 
Hs $40 


87 ; s 10 * 100. 
| 3 


26x 17 6 price of Lo 


78 11 3 price of go. 


3 9 10 price of 4: 


— 


— 
343 18 7 price of 394 
— — — 


(35-) .) 357 oxen at 71 1os 54. 
) 549 ſheep at 128 93d. 


= ) 754 1b. of tea at 6s 10d 
(38.) 198 — indigo at 
68 


83 
39.) 75 4 fother at 20l s 10d 


(40.) 16 ells at 55 91d. 
„(41.) 198 1 11 145 9d 


(42.) 744chaldron at 1116880 


18 er , . 7 


SIM 


Exanplo 
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= * . 


Examples to Prop. 5. 
(43-) 74 ns 564 chaldrons (44+) What coſt 43 yards at 
SL 
at 1 14 9 per chaldron. 3 
q 7 + 8. d. 
— — i 4 6 
oo 3 jr 1 10 o price of 4. : 5 
a 4 2 price of 5 — 
9937 6 
6 o price of 56. . 
Ww 27 41 — . So £1 14 2 price of 43 — 
K—— — ; — — 4 2 
£98 3 44 Price of 561. 


o 


(45.) 17885 gallons at 6s 4d. 


(46.) 37144 cwt. at 4] 11s gd. 
(47.) 71493 chaldrons at 11 148 9d. 
* (48.) 5473 laſts at 51 5s. 98 
(49.) 17491 firkins at 14s 214. ph 
(50.) 7544 ct. at 175 54d. 


Note. Should the above examples be thought inſufficient to complete 
the ſcholar in this uſeful rule, recourſe muſt be had to the bills of parcek. 
If the teacher approve it, he may omit this propoſition till the ſcholar 
has learnt compound diviſion. | 


\ 


. 


COMPOUND DIVISION. 


Definition, Compound Divifien teaches us to find how 
often one given number is contained in another of dif- 
ferent denominations ; or, to divide a given compound 
number into any propoſed number of equal parts. 


| Rule. 


Place the diviſor to the left hand of the dividend. 
Divide the higheſt denomination of the dividend by the 
diviſor, and bring the remainder, if any, into the next 
inferior denomination, adding thereto parts of that 
name in the dividend: divide this number as above, and 


ſo on till the whole is finiſhed. If the diviſor be large, 
E 2 . and 


\ 
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and not a compoſite number, divide after the manner of 
long diviſion. E 


The method of proof is by Compound Multiplication. *' 


Note. If the diviſor be a whole number with parts annexed, multiply 
it by the denominator of the fractional part, adding the numerator of the 
f-actional part to the product; then multiply the dividend by the deno- c 
miuator of the. fractional part in the diviſor, and divide as above. 


Examples. 


(1.) A gentleman's income is 1260l 15s 5d a year, what 
is that per day, 36 5”. _ in * year? 


365 ) 1260 15 17 9 > an 
1095 | 


ow 0 
165 34 10 10X6. 4 
20 10 
3315 345 8 4 
; 3285 3 
* — — — — —⅜ ©! 
30 1036 5 © | 
12 207 5 0 3 
— 17 5 5 * 
365 — — — 2. 


365 | an -2 proof. 

2.) Divide 471 198 m by 3. (11.) Div. 714]b 1002. 12gr- 
3.) Div. 371 145 10d by 24. by 89. 
4.) Div. e 66. 12.) Div. 374cwt. 3 qr. 10lb. 
$.) Div. 341 148 91d by 149 by 48. 
6.) Div. 4771 . by74 (13.) Div. 374EllsE. 2qr. « 3. 
7.) Div. 1491 11s 34d by 33 by 142. - 
8.) Divide 17741 19s 104d (14.) Div. 3149ch. 21b. 35. 

by 179. by 374 
9.) Div. 47yds 3qr 2n. by 5. (15. 9 470 f. 11dwt.12gr. 
(10.) —_— 3754. zr. 14p. by 345. 


1 ) If bo ſheep be ſold for 1141 108 what i is the value 
of 1? 
(.) If 1121b. of cheeſe coſt 2] 18s 8d, what js that 
per Ib.? - 
(18.) If 17cwt. of lead coft 1 gl 58 72d what coſts 17 
(19.) Boug's 


Part I. „ COMPOYND DIVISION. - o®- 


_ (19.) Bought 7-yards of cloth for 16s 4d. what is that 
per yard? 
(99, If 63 oxen coſt 4931. 13s 114d. what coſts 17 
(21.) If 6ölb. of butter coſt 11 11s 74d. what cofts 11b. ? 

(22.) If 5281b. of tobacco coſt 231 13s. what cofts 11h. ? 

(23.) If a tun, or 252 gallons, of wine coſt 621, what 
coſts 1 gallon? 3 

(24.) A prize of 1000 guineas is to be divided among 
150 ſailors, what is each man's ſhare after deducting 3; part 
for the officers? | 

(25.) If 125 ingots of filver, each of an equal weight, 
weigh 1347 of. 11dwt. 14gr. what is the weight of ; 
ingot? | i 

726.) If 475cwt. 1qr. 141b. be the weight of 27 hhds. 
of tobacco, what is the weight of 1 ? 

(27.) Bought 64 pieces of tapeſtry, containing 237 
ells Flem. 2qr. 2n. what is the length of 1 piece? | 


Crass II. 


(28.) A common paſture, containing 54 IF. 35p. an- 
other, containing 54+ acres; and a third, containing 
39a. 13 perch. are to be incloſed and divided among 60 
pariſhioners; what is each man's ſhare after dedu ng 
21a, 2r, for tithes, admitting the land to be equally good 

(29.) Twenty-fix wedges of gold, weighing, with a due 
proportion of alloy, 341b. 3 oz. i1dwt. 14gr. were brought 
to the mint to be corned into guineas; what is the weight 
of each wedge, admitting them equal, and how many 
guineas may be made out of the whole, ſuppoſing no Joſs in 
the metal, and that an oz. will make 3+ guineas? 

(30.) A perfon fold a hogſhead of ſugar, weighing 
7cwt. 3qr. 141b. how much pure ſugar was contained in 
it; thirteen times the weight of the droſs and hhd being 
equal to the weight of pure ſugar ? 

(31.) If a talent of filver be worth 3571 12s ipfd. what 
is the value of a hebel, of which 300 make a talent, and 
what is he weight of a talent, a ſhetel weighing gdwt 3gr? 
| (32.) Camillys, the Reman general, after conquering the 
ity of Veii, and other ſervices done to his country, was, 
rough the enmity and avarice of the tribunes, fined 1500 
2, value 41 135 9d. Pray, what was the value of an as 

n Engliſh 4 . 
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42 REDUCTION. 


Definition. ReduGion is the method of reducing numbers 
from one name, or denomination, to another of the ſame 


value, 
Rule. F 
All great names are 2 into ſmall by multiplying 
with, as many of the next leſs as make one of the greater, 
adding to the product the parts of the leſs name, if tlie 
number to be reduced be a compound one: and all ſmall 
names are brought into great by dividing with as many of 
the leſs as make one of the next greater. 
The method of proof is by 3 the queſſion. 
Note 1. To multiply a whole number by a whole number with ; 
fraction joined to it. When you have multiplied by the whole number, 
as in fimple multiplication, if the part be 4, 4, 15 1-5th, or 1-6th, &c. 
divide the multiplicand by 2, 3, 4, 5, or 6, &c. but it the numerator af 
the fractional part be greater than. 1, let the multiplicand be multiplied 
by it, and divide the produ@ by the denominator : add this quotient to the 
product obtained by multiplying with the whole num ber. 
2. To divide a whole number by a whole number with a fraction joined 
to it. Multiply the diviſor by the denominator of the fractional pact, and 
add the numerator to the product; let this be a new divifor : then mul- 
tiply the dividend by the denominator of the fractional part for a new, di- 
vidend, which divide by the new didiſor to obtain the true quotient , When 
. the dividend has a fraction joined to it, the rule for obtaining the quotient 
will be exactly the reverſe of this. | h 


Examples. 


Monz Y.— See Table I. 


(I.) In gl. 58 how many ſhil- (2-) In 4800 farthings how many 
lings, pence, and farthings ? pence, ſhillings, and pounds? 
a 51. 556. 4) 4800 farthings.. 
20 — 
— 12) 1200 pence.. 
205 ſhillings. X — | 
12 2 Jo) 1000 ſhillings, 
1260 pence. : 5. pounds. 
4 — 


— Here a fmall name is brought inte 
5040 farthings. a great, by a method of operation d- 


Were is a great name brought into an ; 
2 ſmell, b 
(3. U 


a1 
7s 
fh 
nc 


17 
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(3. ) In 19 poande, how many ſhillings, pence, | and far- 


f things? 


107 „ In 55 guineas, how many ſhillings, pence, and far- 


Reduce 54 11s 94d. into farthin _— 
al Reduce 771 11s 70 d. into — \ 
) Reduce 941 148 8d. into pence. 
) Reduce 471 145 4d. into two-pences.. 
) In 34} 11s gd. how many three-pences and Neef 


(7. 
1 in: 
9 
* . In 471 19s 8d. how many groats, pence, and far- 
thin 
of (9 ) In 108T 11s 6d. how many fixpences ? 
(12.) How many crowns, half-crowns, ſhillings, fix - 
75 and pence, are in C547 
ta (1 242 a] nag 741 135. gd. into ſhillings, three · panoes, 
things 


75 lag) * 11520 farthings how many. pence, ſhillings, and 


the (15. ) In 17880 perice how many pounds F 
(16. ] Reduce 100800 farthings into guineas. 
(17.) In 50400 halfpenee how many pounds? 
(18.) In 12050 ſhillings how many crowns and pounds? 
( 19.) RO 311040 pence into groats, ſhillings, crowns, 
and pou 
(20.) In 102] 16s 3d. How many pieces of coin, each. 
75 3;d in value? 8 
3 ) In 7494 dollars, at 45 6d: each, how many grontss. 
8, half-crowns, crowns, and pounds? 
"on In a Jacobus, a Carolus, 5 angels, Ae 1 
nobles, 6 veſters, and go n how many farthings?- 


\ 
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623.) In 171b 50z. how many grains? Anſw. 100320. | 

(24.) In 6720 grains how many ounces? Anfw. 14. 

(35.) In 14 ingots of ſilver, each 2702..10dws. how 
many grains? : 

(26.) In' 474 erg each weighing 302. od wt. _ 
many pounds of ſilver ? : 

(27.) How — pla, each 90. may be made out of 
171b 60 14dwt. of ſilver? 


:F 48428.) Age 
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(28.) A gentleman ſent a tankard to his goldſmith | 
weighing 500z. 8dwt. and ordered him to make it into 
-tea-ſpoons, each weighing 14 Oz. how many had he? , 
3. APOTHECAR1IEs-WEIGHT.See Table III. 
(29.) In 25lb. bow many ſeruples and grains? Azfw, 5 
72009. 144000grs. 
(30.) In 97920 grains, how many ounces and pounds ? , 
Auf. 2043 171b- | | y 
(31.) In 15Þh 17 13 19 2gr. how many grains? 
(32.) In 174947 grains how many pounds? 8 ff 
(33-) An apothecary made a compound of 12313 29 
14gr. into troches of 1D, of 139, and of 14gr. and into 
pills of 11gr. and 13gr. each; he made an equal number of 3 
troches and pills, how many of each had he? 
4. AvoiRDuPors:WEelGHT.—See Table IV. b⸗ 


34.) In 12 tons of iron how many 5? Anſ. 26880 ff. 
(35-) In 31360 fb̃ of iron how many tons? Auf. 14 tons. 
(36.) In 375cwt. 2qr. 15 b of copper how many 5? 
'(37-) Reduce 740900 O. into cwts. and tons. 
138.) In 39 bags of hops, each zcwt. 1gr. 1415. how 
many cwts? F-7 a 
139.) In 750 fother of lead, each 191cwt. how many 
cwts? | | Jo 
4.) In 135cwt. of raiſins how many parcels, each 
goth? mee 


© *» (41.) In 570 great pounds of filk how many common? 
42.) In 525 common pounds of ſilk how many great? 
(43.) How many pounds in 54 hhds of tobacco, each 
weighing 17;cwt.? | 
(A.) A grocer weighed out a hhd of ſugar, containing ( 
i6cwt 3qr 10Jb into parcels of 615, of 8j6, of 1215, of tak 
14t5, and of 28fh, and had an equal number of each; 
how many of each had he? 


. 
* 


5. CLoTH-MEgasuRE.—See Table V. 
(45.) In 314 yards how many nails? Are. 5024 aide 


(46:) In 576 French ells how many yards? Anfeb. 864 
Jardi. - 


. 47. Reduce 
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0 47.) Reduce 97yds 3qrs. into Engliſh ells, 


(48.) In 57 pieces of Holland, each 35 ells Flemiſh, 


how many nails? : 
(49.) In 14 bales of cloth, each 17 pieces, each piece 
56 ells Flemiſh, how many yards? 
vo ( $0.) In 394 pieces of ſtuff, each 231 yards, how many 
yards? - i 
yar 


a ( $1) In 796 pieces of Ker/ey, each 454 yards, how many 


6. Lonc Mes VuR E.— See Fable VI. 


to (52.) In 471 miles how many furlongs and poles? ' 4s/. 

of 3768F. 150720 p. | 
(53.) In 123200 yards how many miles ?- Anſ. 70 mn. 
(54) In 50 miles how many yards, feet, inches, and 


barley-corns? . 4 
; (55.) Reduce 37m. 2furl. 37p. 5ft. Gin. into feet. 
. (56.) In 1 — 22 how — furlongs and miles? 


(57. ) How many barley-corns will reach round the earth, 
which is "pr degrees, each 69} miles? and how many 
W quarters of barley are contained in ſuch a number of bar- 


ley-corns, admitfing 9212 barley-corns to fill a pint, and 


that 512 pints make a quarter? a 

(58.) How often will a perambulator, 21 yards in cir- 
— 1 turn between London and York, being 198 
miles 


. Laxd-Mzas ung — 2 Table vn. 
9.) In 77a. ir. 14p. how many perches? An/: 12374. 


(5 
(60.) In 17280 perches how many acres? A»/. 108 4. 
(61.) If a piece of ground, containing 14a. 34p- be 


remainder contain? 


the ſecond 4+ acres, the third 5a. 3op. and the fourth 
- 3r. 20p. and theſe he wiſhes to divide into parcels, or 
ſhares, of 34 roods each, for the purpoſe of accommodat- 
ing his manufacturing tenants wich ſmall tenements: how 
many will he have? 2% 


8. Win 


taken from a field of 50 acres, how many perches will the 


— 


(62.) A gentleman has 4 fields, the firſt meaſures 3a. 1r. 


——— i FI 
- — 


IEEE 
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| 


pints? Anſw. 15504. pints. SOL 
half-pints. 5k 


. — — 
_ — md 
=> irene 
: 
* 


— 


ſfeconds. 


1789, ſuppoſing the creation to have been 4004 years i 
fore the incarnation of Chriſt ? 


many days? 


N 
19 
9 
q 
U 
1 
: 
* 
2 

of 4 
0 
L 


— -- — — 
x > — 
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8. Wine-Measurt.—See Tables IX. .* 

(63.) Reduce 32 hhds into quarts. N,. $964 g!s. 

(64.) In 3276 gallons how — tuns . f 11 
65.) How many gallons and pints are in 75 hhds? 
(66.) In 77 hhds of brandy how many 4 anchors? 

_ (67.) In 10 tuns 2 hhds 18 gallons of wine how man 

Pipes, puncheons, hhds, tierces, and runlets, and of -eac! 

an equal number? | Joo of (46 


9. ALE and BEER-MzgAsUuRE.— See Table X. ant XT. 


(68.) In 38 hogſheads of ale, in London, how man 
pints? Ani. 14592 pints. | 
(69.) In 38 hogſheads of ale, in the country, how mar 


* 


20.) Reduce 516 barrels of beer, London meaſure, int 


(71.) How many gallons of beer are contained in a back 
of 50 barrels, country meaſure ? þ 7 9444 


10, Dxy-MeasvRrE—See Tab XII. 
(72. ] In 44 quarters of corn how many pecks? Auf 
1408 pecks, 1 3 
(73-) In 30720 quarts how many laſts? Auſau. 12 lof 
(74+) In 50 chaldrons of coals how many pecks? 
(75.) How many ſacks, of 3 buſhels each, are containe 
in 193 chald. 12 buſh. of coals ? | 


11. Mzasure or Timg.—See Table XIII. 
(76.) In 365d. 5h. 48m. 55ſec. being a /e/ar year, bi 
many ſeconds? Anſw. 31550935 ſeconds. * 1 
(77.) In 354d. t 48m. 367 ſeg. Deng A lunar year, 
12 lunar months, how many ſeconds? Au. 30017318 


(78.) How many days, hours, minutes, and ſecons 
haye elapſed from the creation of the world to Chriftni 


(79.) If London was built 1108 years before Chriſt's 
tivity, how many hours is it ſince to Chriſtmas 1789? 
(80.) From May 18, 1788, to February 18, 1815, h 


Cai 
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Ciass II. Promiſcuous Examples. 


(81.) A batcher has 22 oxen, each weighing 2381 ſtone, 
ight pounds to the ſtone, to be cut out for ſea-ſervice into 
pieces of 1415, of 265, of 2255, of 3ofþ, of 165, and 
f 15 fh, and to have an equal number of each; how many 
_ will theſe oxen produee; allowing nothing for 
aſte 

(82.) A country gentleman ordered 581 148. to be diſtri- - 
uted among the poor inhabitants of 4 villages, Thoſe of the 
lace of his reſidence were to have 1s. each, thoſe of the next 
d. the next were to have 6d. and the laſt 4d. each ;—four 
erſons (one out of each village) who ſhared in the bounty, 
ere appointed to diſtribute the money. Now, — 

e number of indigent perſons in each village to be equal, 
ow many partook. of this charity, the men who diſtri- 
ited the money being allowed 58. 44d. each extra? 

(83.) A gentleman ſent to his goldſmith 18 ingots of 
Iver, each weighing 315 702. * 21gr. with orders 
d make it into tankards of 180z. 14dwt. iogr. each, 
ps of 1902. 15dwrt. 11g*. each, ſpoons of 2402. lodwt. 
(or. per dozen, ſalts of 402. 12dwt. each, forks of 
z. 11dwt. 14gr. per dozen; for every tankard he was 

make one cup, a dozen ſpoons, 1 falt, and a dozen 
rks :—how many of each will it make, allowing 702. 
wt. 14gr. for droſs; and what quantity of filver will 
ere be left? | 

(84.) How long would 500 people be in counting a 
lion of money, . each of them counted £100 
ery minute (without intermiſſion) the year conſiſting-of 
5 days 6 hours? | | 
(85.) Actording to the Julian account, which was uſed | 
1 before the year 1752, the year conſiſts of 368 
ys for three years ſucceſſively, and 366 days every fourth, 
3654 days at a mean; and the ſolar year, according 
the beſt aſtronomical calculation, conſiſts of 365 days 
. 48m. 55ſec.—Required in how many years the ſeas - 
s of ——_— would be quite reverſed, viz. how many 
rs 17 elapſe before Chriffmas would fall upon Mid- 


(86.) IT 


THR RULE OF THREE DIRECT, © 


4 i 

(86.) If 441 guineas make 115 Troy, and 48 halfpence 
make 1 ſþ Avoirdupois, what is the difference between the 
weight of a guinea and a halfpenny? 

(87.) A farmer had 5 ſons, te whom he left L560 in 
caſh, and 5 bills of £84, 10s. 6d. each; he ordered his 
debts to be paid, amounting to C120, and (20 to be ex- 
pended at his funeral: the refidue was to be divided in this 
manner; the eldeſt ſon was to have a fourth part, and each 


of the other ſons to have equal ſhares: what was the ſhare 
of each ſon? | 


DIRECT PROPORTION, or, The Rule of Three. 


Definition. Direct Proportion teaches, by three give 
numbers, to find a fourth, in ſach proportion to the Fit. 
as the ſecond is to the firſt, k | 


Rule. oo 

State the queſtion by placing the numbers in fuch order 
that the firſt and third may be of one kind, and the ſecond 
the ſame as the number required: then bring the firſt and 
third numbers into one name, and the ſecond into the loweſt 
denomination mentioned. Multiply the ſecond and third 
numbers together, divide the product by the firſt, and the 
_ will be the anſwer in the fame denomination as 
the ſecond number. ; 


The method of proof is by changing the order of the ſtating. 


Particular Rules and Obſervations. 


1. If the firſt term, and either the ſecond or third, can be divided by any 
number, without a remainder, let them be divided, and the quotients uſed 
inſtead of them. | 

2. Divide the ſecond term by the firſt, multiply the quotient by the 
third, and the product will be the anſwer, | 

3. Divide the third term by the firſt, multiply the quotient by the ſecond, 
and the product will be the anſwer. 

4. Divide the firſt term by the ſecond, and the third by that quotient, the 
tft quotient will be the anſwer. | 

5. Divide the firſt term by the third, and the ſecond by that quotient, 
the laſt quotient will be the anſwer, 

6. When any of the above methods can he uſed, they will be found 
mers convenient than the general rule, | | The 

, 7. 


Wi 
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e 7. The greateſt difficulty, in the rule of three, is in ſtating the queſtion, 


e or abſtracting the numbers out of the words in the queſtion, and placing 
them down in their proper order : to perform which, the following ob- 
fil ler vat ions may aſſiſt the ſcholar- 


In all queſtions in the rule of three, there are three given terms: two 
of ſuppoſition, and one of demand ; that of — muſt _ be the 
4 third number, and may be known by the words t Coſt ? t will? 
1s How far? How much? How many? &c. The firſt term muſt al 
h be of the ſame name as the laſt, or term of demand ; and the term fought 
e will be of the ſame kind and denomination as the ſecond term in the ſup- 

ſition. N 
P's. The method of proof, as hes been already obſerved, is by changing 
the order of the ſtating z, the following example will ſhew in man! 
it may be "varied. — Ex. If 2 yards of cloth coſt four ſhillings, what will 


$ yards coſt at the ſame rate ? 
State it thus: 
iſt term. ad term za term. om . 
If 2 yards : 4 chilling :: 8 yards : 16 thillings, Anſwer. 
P Variation 1. REI is to the fourth, ſo is the firſt to the 
econd. i 
22 2. E fourth to the- 
third. 
3. As the fourth term is to the third, ſo is the ſecond to the 
er | 87 E J. 25 
py (1.) If 2cwt. 3qrs. 145 of ſugar coſt 61. 148. ad. what 
— will 12cwt. 3zqrs. coſt ? 


Firft number, zd number. 9d number. 
If 2cwt. 34r- 141d. t bl. 248. 26. : tzewt. Zar. 
20 + 


* —.— 2 5 
11 qr. 134 ſhillings. 51 gr. 
— 2 — 
322 ld. 1610 pence, 408 
f 102 
- 1438 lb, 
1610 
80 
$563 | | 
1428 
| — — - 
32) 2299080 7140 pence fourth 
Anſwer 291.4 54. 2254 219)g905 hill. (numb. 


- 

: 

Fl ? 
(| 
5 | 
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1 
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U 


- Engliſh ells can 
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(2.) If 12cwt. 3qr. of ſugar be bought for 291. 15s. 
what will 2cwt. 3qr. 14 i coſt? Anſ. 61. 14s. 2d. 
(3.) If 6l. 14s. 2d. be paid for 2cwt. 3qr. 14 Hof ſugar, 
what quantity may be bought for 291. 158? Arſ. 12ewt. 3qr. 
(4.) If 291. 15s. will buy 12cwt. 3qr. of ſugar, what 
quantity will 61, 148. 2d. buy? Anſ. zcwt. 3qr. 14th. 
(5.) If a cwt. of tobacco be worth gl. 16s. what is the 


worth of 115? 
6. If 1ſt of butter coſt 54d. what will a firkin, or 
5 


„ cok? .. | 


.) Bought 31 yards of cloth for 21. 16s. 3d. what muſt 


I give for 28+ yards at the ſame rate? 

(S.) If I buy 56 yards of cloth for 40 guineas, how 
many ells Flemiſh can I buy for 11351. 10s? | 

. (9.) A ſailor entered on ence a man of war the 14th of 
May, 1780, and was diſcharged the 11th of December, 


1783, what came his wages to at 11. 58. per month, rec- 


koning 28 days to a month? 145 
(10. ) How . To a perſon be ſaving L100 if he lays 
? | * 


5 by 1s. 6d, per wee 


(11.) Bought 5 5 yards of holland for 111. 5s. how many 
I buy for 100 guineas at the ſame rate? 
(12.) A factor bought 30 quarters of corn for 761 175 6d, 
and 150 quarters of an inferior kind for 3611 11s 8d. to 
mix with it ; how muſt he ſell the mixture per buſhel to 
gain (20 by the bargain? | 
(13.) Bought 27 pieces of cloth, each 34 ells, at 75. 6d. 
per ell, what is the value of the whole? | 


(14.) A creditor agrees to receive of his inſolvent debtor 
after the rate of 10s. 6d. in the pound for a debt of 4751. 10s. 
how much will he receive in the whole? 

(15.) If 181. 145. 94d. were paid for the carriage d 
53cwt. 2qr. 5 f what was paid for the carriage of 16? 

(16.) A bankrupt's effects amount to 10004 guineas. 
His debts amount to 25471. 145. 9d. what will his creditor 
receive in the pound? | 

(17.) The rental of a village is 47141. 11g. 10d. A tar 
of 1171. 17s. 31d. is to be made for the ſüpport of the 
poor :-—at what rate per pound muſt the aſſeſſment be made 


to defray the expences ? 
the expences . 
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18.) A gentleman pays taxes for 350l. 148.— The rental 
Es of the whole village is 4714]. 118. 10d, upon which a tax 
5 is impoſed amounting to 2351. 14s. 7d. What ſum muſt 
5 this gentleman pay towards this tax? ; 
img (19.) If a tax of gd. in the pound be impoſed upon a 


15 village for the ſupport of the poor, what ſum muſt a gen- 
| tleman pay towards it, who pays taxes for 350]. 14s? 
the (20.) Bought 14 hhds of ſugar, each weighing 7cwt, 


1qr. 14lb. at 21. 148. = per cwt. what do they come to? 

(21.) If a pack of wool weighs zcwt. 2qr. 141b. what 
is it worth at 178. 6d. per todd? | 

(22.) Bought 157 fother of lead at 51. 5s. per cwt. paid 
— &c. 5 guineas; what does the lead ſtand me in 
per 

* If an ounce of gold be worth 657 what is the 
mw of 14 ingots, each weighing 315 110z. 15dwr. 
13gr a =" 
(24.) Bought 76 pieces of ſtuff for £722, at 48. gd. per 
yard ; how many yards did I buy, and how many Engliſh 
ells did each piece contain? ly f 

(25.) Bought 4 tuns of oil for 2471. 1 18.—64 gallons 
of which being damaged, how muſt I ſell the remainder 
per gallon ſo as neither to gain nor loſe by the bargain? 

(26.) A factor bought a quantity of broad-cloth and 
baize for C124; the quantity of broad-cloth he bought 
was 117+ yards, at 178. gd. per yard; for every 5 yards, 
of broad cloth he had 11 „ aize :—how many yards 
of baize did he buy, and what did it coſt him per yard? 


Css II. 
(27.) A merchant in London bought 59 tons of port-, 


e of wine for 12 guineas per hhbd; the freight thereof from 
* Opcrto to London, coſt 47) 10s. the loading and unloading | 
cas, 7. 10s. cuſtom 241. charges of the cellar 3 guineas 
itors what was the prime coſt of a gallon of this wine, and how. * 


muſt he ſell it per gallon to gain 150l. by his bargain? 
(28.) A fa — 5 Nicks of cloth, each — con- 
taining 7 parcels, each parcel 15 pieces, and each piece 
15 ells E. 2qr. zu. —For every 5 yards he bought he gave 

4l. 75. 9d. what did the 5 * of cloth bim in? 
2 (29.) The 
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(29.) The globe of the earth under the equino&ial line, 
is 360 degrees in circumference, each degree 694 miles: 
—now, if this body turns on its axis in 23hr. 56m. at 


what rate per hour are the inhabitants upon the equator, or 


the equinoctial, carried from Weſt to Eaſt by this ro- 
tation, and at what rate per hour are the inhabitants of 
London carried the fame way ?—The latitude of London is 
314 1 a degree of longitude meaſures 37m. 2f. 
37P. Sz. 

(30.) A tax of 2231, 108. was laid upon four villages, 
A, B, C, D, for repairing the church :—it has been a 
cuſtom with theſe villages, time immemorial, that, when- 
ever any taxes were to be levied, as often-as A, B, and C, 
paid each 3d. D paid only 2d. What did each village 
pay towards the reparation of the church? | 

(31.) A man bought 120 eggs at 3 for a penny, and 
afterwards 120 more at two for a penny, how many muſt 
he ſell for 5d. that he may loſe nothing! 3 

(32.) Required the exact time of the day between the 
hours of 2 and 3, when the hour and minute hands of a 
clock are both together, when they make in angle of go 
degrees, or are 15 minutes apart; and at what o'clock will 
they be cxa&ly together a ſecond time? 

(33-) A hare, purſued by a greyhound, is 144 of her 
leaps before him at ſetting off; now the hare makes 4 leaps 
. while the greyhound makes 3, but the greyhound leaps as 
far at twice as the hare does at thrice :—how many heaps 
muſt the greyhound take to catch the hare? 1 

34.) Shipped for Jamaica 1750 pair of ſtockings at 
48. 5d. per pair, and 1749 yards of Manche/ter cotton at 
3s. 7d. per yard, and in return I have received 475 gallons 
of rum at 6s. 94d. per ga lon, and 27 hhds of ſugar, each 
weighing 7cwt. 3qr. 151b. neat, at 3]. 15s. 7d. per cwt..- 
What is the balance between us, and in whoſe favour? 

(35.) A gentleman's yearly income is { 3780, his weekly 

noes amount to 321. 158. land-tax, repairs, &c. amount 
to 3 of his annual income; the charitable donations which 
he diſtributes amount to 28 part of the remainder. bis 
pocket expences daily amount to 14 guinea, — what are his 
whole expences in a year, and what does he lay up at the 
year's end? 


(36.) Laid 
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(36.) Laid out 5711. 1s. Sd. in wine, at 38. 7d. per gal- 
lon, which having received damage, by reaſon of ſome 


ps ipes ſtaving, I found my returns no more than 419l. 11s, 
4 y ſelling what came to hand in good order, at 75s. 6d. per 
of gallon; pray what quantity of wine was loſt? 

7x (37.) A merchant bought 221 cwt. of pepper, and 17} 
of cwt. of ginger ; the pepper coſt him 141. 19s. 7d. per cwt. 


the ginger 121. 17s. 64,-What is the whole value of the 
pepper and ginger, and how muſt it be ſold per oz. that he 
may gain (o by each ſort? | | 

(38.) Bought a puncheon of rum for 411. 14s. 6d. to 
which I put as much water as reduced the prime coſt to 58. 
6d. per 8 what quantity of water did I put in? 

(39. ) If, when port wine is at 171 guineas per hhd, a 
company of 47 people will ſpend 21 guineas therein, in 
a certain time, what is wine a pips when 15 perſons more 
will ſpend 65 guineas in twice the time, drinking at the 
lame rate ? | 

(40.) A grocer delivered 17cwt. 3qr. 10fþ of tobacco 
in the roll, to be cut and dried; when it came home it 
weighed 16cwt. 141b. How much was loſt in every lb? 
and, admitting it coſt 8{d. per Ib. in the roll, and 14d. 
per Ib. cutting, what does the whole now ſtand him in, 
I ras — he ſell it for per Ib. to gain 10 guineas 
vit? ' 


INVERSE PROPORTION. 


Definition. Inverſe, or reciprocal, Proportion, teaches 
by three given numbers to find a fourth, in ſuch propor- 
tion to the ſecond as the firſt ĩs to the third. 


Rule. | 
State the queſtion as in the direct rule. — the 


ich firſt and ſecond terms together, and divide the product by 
his the third, the quotient will be the anſwer, and of the 
his ſame denomination as you lefl the ſecond number. 

the 


Note 1. Direct and inverſe proporticn are, properly, only parts o 
the ſame general rule, and, in a mathematical - arrangement, it would 


tc beſi to treat of them together. E as inverſe. proportion is mw 
F 3 N 
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of ſuch extenſive uſe in mercantile affairs as direct proportion, nor abſo- 


lutely neceſſary for every ſcholar to learn, I have, according to cuſtom, b 

conſidered them ſeparately. | ) 
2. I ſhall here ſpecify, by familiar examples, the difference between ha 

direct and inverſe proportion in as clear and conciſe a manner as poſſible. re. 

— Obſerve, when the queſtion is Rated, that, if the third term be greater 

than the firſt, and require the fourth to be greater than the ſecond; or, if a 

the third tecm be Ji than the fult, and require the fourth to be 4% than en 


the ſecond; the proportion is direct. But, it the third term be greater than 
the firſt, and require the fourth to be /eſs than the ſecond; or, if the third 


term be leſs than the firſt, and require the fourth to be greater than the 18 
ſecond, the proportion is inverſe. | we 
Ex. iſt. If 3 yards of cloth coſt 18 ſhillings, what will 24 yards coft ? wh 
If“ yards: 188. :: 24 yards : 1445. or £7 40. thi 


Here it is evident that 24 yards w. Il coſt more than three yards at the 
ſame rate; hence the proportion is dirc#; for, the third term is greater 


than the firft, and requires the fourth to be greater than the ſecond, a { 
Ex. 2; If 1121b. of ſugar coſt 56s. what will one Ib. cot ? WI 
- If*1121. : 56s. :: lb. + 6d. | 15 
Here 11b. of ſugar will certainly coſt leſs than 1121b, and conſequently 
the proportion is dect; for, the third term is /eſs than the ſirſt, and re- dit 
quires the fourth to be Ie than the ſecond. | F, | "Wo 
Ex. 3. If 4 men can do a piece of work in 80 days, how many days, of | 
the ſame length, will 16 men require to do the ſame work ? * F 
If 4 men + 30 days :: ®r6 men : 20 days. we 
Here it is plain that 16 men will do a piece of werk ſooner than four wh; 
men; hence this proportion is inverſe; for, the third term is greater than 
the farſt, and requires the fourth to be 4% than the ſecond. 
Ex. 4. If 21 pioneers make a trench in 18 days, how many days, of the 
ſame length, will 7 men require to make a fimilar trench? | 
If 21 pioneers : 18 days :; 7 pioneers : 54 days. ; ( 
Here 7 men will evidently require a longer time than 21 men to dig a viſt 
trench; hence the proportion is inverſe ; tor, the third term is /eſs than the Fm 
- firſt, and requires the fourth to be greater than the ſecond. * | pro 
Examples. * 
(1.) If a field of graſs be mowed by 10 men in 12 days, up 
in how many days would it be mowed by 20 men? ( 
| 1/8 number. 2d number, 3d number, to d 
If 1m. 12d; f 208. 
* of 
— wid 
20) 1200 a ( 
| 6 days, anſwer. othe 
Note. Such is the quantity of graſs that 10 men would mow it in 5 
12 days, it is therefore obvious that if 20 men were employed, they J * 
would mow it in half che time. LIT 


(2.) A cer- 


> Goo = Wwm%yY w V 


* 


in 
ey 
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(2.) A certain piece of graſs was to have been mowed 
by 20 men in 6 days; an extraordinary occaſion calls off 
half the workmen :—it is required to find in what time the 
reſt will finiſh it? Anſwer 12 days. 1. 

(3.) If the penny-loaf weighs 8 oz. when flour is at 2. 
A ſhould it weigh when flour 1s ſold for 28. Gd. 
the peck? -- 

(4.) Proviſions in a garriſon are found ſufficient to laſt 
1800 ſoldiers for three months; but a reinforcement being 
wanted, that the proviſions may laſt for one month only, 
what number of ſoldiers may be added to the garriſon on 
this emergency? | 

(5.) If 3yds. 2qr. of cloth of 1yd. 3qr. wide will make 
a ſuit, of clothes, how many yards of ſtuff, of 4 yard wide, 
will make a ſuit for the ſame perſon, allowing the taylor 
2 yard for cabbage? | 

(6.) If I lend my friend Z200 for 12 months, on con- 
dition of his returning the favour, how long ought he to 
lend me C150 to requite my kindneſs? | 

(7.) If a flatute-acre be 220 yards long, the breadth 
will be 22 yards; but if the breadth of an acre be 40 yards, 
what will the length be then? 


Crass II. 


(8.) If 720 men be placed in a garriſon, and have pro- 
viſions for fix months; but hear of no relief at the end of 
5 months, how many men muſt depart that the remaining. 
proviſions may laſt 5 months longer? 

(9.) If 5 oxen, or 7 cohs, eat ap a certain quantity ot 
graſ in 87 days, in what time will 2 oxen and 3 colts eat 
up the ſame quantity of graſs? 

(10.) A regiment of ſoldiers, conſiſting of 1000, are 
to be new clothed z each coat to contain 2+ yards of cloth 
of 1+ yard wide, and to be lined with ſhalloon- of 4 yard 
wide ; how many yards of ſhalloon will line them ? 

(11.) A lent his friend Bg1 guineas from the 11th: of 
December, 1786, till the 10th of May, 1787; B, on an- 
other occaſion, let A have 66k: 138. 4d. from September 3, 
1788, to Chriſtmas, 1789; how long ought the perſon 
e2liged to lend his friend £40 to retaliate the * If 

. (12. 
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(12.) If a ball of 181b. be ſhot from a cannon with ſuch 
a force as to ſend it 100 feet in a ſecond, with what ve- 


locity would a ball of 241b. move, were it impelled by the 


ſame force? 


*. , The RULE of FIVE. 


Definition. The Rule of Five is ſo called from its being 
compoſed of five numbers to find a fixth: it 1s ſometimes 
called the Double Rule of Three, becauſe all queſtiens that 
can be anſwered by it may be anſwered by two ſtatings in 
the Single Rule of Three. It is by ſome writers called 
9 proportion, eſpecially when the terms are more 
than nave. | 


Rule I. For five Terms. 


Let the principal cauſe of gain, loſs, or action, &c. be 
put in the firſt place; that number which denotes the ſpace 
of time, or diſtance of place, &c. be put in the ſecond 
place; and that number which is the gain, loſs, or action, 


&c. be put in the third place. That done, place the two 


terms which move the queſtion underneath thoſe of the 
ſame name. Then, if the blank, or term ſought, fall 
under the third term, multiply the firſt and ſecond terms 
together for a diviſor, and the other three for a dividend ; 
but, if the blank fall under the firſt or ſecond term, mul- 
tiply the firſt, ſecond, and laſt, terms together for a dyvi- 
dend, and the other two for a diviſor, and the quotient 
will be the anſwer. 


Or, Rule II. For any number of terms, 


1 Let that term be put in the ſecond place, which is of 
the ſame denomination with the term ſought. 

2. Place the terms of the ſuppoſition, one above another 
in the firſt place; and the terms of demand one above 
another in the third place. Then, the firſt and third term 
of every row will be of one name, and muſt be reduced to 
the ſame denomination. - 
| 3. Examine 
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3. Examine every row ſeparately, (uſing the ſecond term 
in common for each row) by ſaying, If the firſt term give 
the ſecond, does the third require more or leſs? if more, 
mark the leſs extreme; if mark the greater extreme 
for a diviſor. | 

4. Mukiply all the numbers together which are marked, 
for a divifor; and thofe which are not marked for a di- 
vidend, and the quotient will be the anſwer. . 

5. The work may be contracted by throwing out ſuch 
numbers as occur both in the diviſor and the dividend ; or 
by dividing any two numbers in the diviſor and dividend 
by their common meaſure, and uſing the quotients inſtead 
of the original numbers, | 

* 


Examples. 3 

(1.) If 7 men ean reap 126 (2.) If 7 men can reap 126 

acres in 12 days, how many | acres in 12 days, how many 

acres will 16 men reap in 3 | men will reap 72 acres in 3 
days? days? 

By rule tf. | u 2d. 

term. 2d term. zd term. ö 

It 2m. 1 12d. 1 1266. | ®If 126 acres 1 7 men 1 72 eres. 


| 


16m. 1 3d. 1 12 days ; — ; 3days.®/ 
126 aft term, 12 
3 7 
7 2378 "0 126 84 
-.4.- 1 
$4) 6048 (722. 373 ) 6048 (16 m. 
168 1 2268 
— — | of — 
Anſwer 72 acres. Anſwer 16 men. 


; two flatings. By two flatings. 

If 7m. 4 :: 16m. : 2882. If 12d * — 3d. : 311. 
zd.“ : 2882. :: 3d. : 724. | If 3151.%: ym. :: 721. : 16m. 
Qr thus, Or thus, 

If 5m. :; fad. :: 16m. : 51d. | If 12d. : 7m. :: 3d*; 28m. 
If 514.%: 1263. :: 3d. : 72a. If 1264.9: 28m. t: 72a. ; 16m. 
The aſteriſms (*) point out the di viſors in the ſingle ſtatings. 


(3.) If 7 men in 12 days can reap 126 acres, in how 
many days will 16 meu reap 72 acres? Auſiv. 3 days. _ 
a | (4. I carrier 


1 


wa ——— — — — 3 2 
a” - — - 
— T — — == — = 


* 
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(4.) A carrier receives 151. 128. for the carriage of 44 P 
tons 18 miles, how much will he carry 72 miles for 20 
guineas? - 

(5.) If £100 principal gain L4 in 12 months, what 
principal will gain £20 in 19 months? | F 

(6.) The carriage of 11cwt. 2qr. for 150 miles coſts p 


Bl. 14s. 8d. how much muſt be paid for the carriage of 


15cwt. 19r. 221b. for 64 miles at the ſame rate? 
(7.) If a regiment of 1878 ſoldiers conſume 702 quar- 


ters of wheat in 336 days, how many quarters will an army ©* 
of 22536 ſoldiers conſume in 112 days? oy 

(8.) If £100 at intereſt for 1 year, or 365 days, gain 5 
£5, how much will i441. 145. gd. gain in 495 days? be 
(9.) If 12 tailors in 7 days can finiſn 13 ſuits of clothes, * 


how many tailors, in 19 days of the ſame length, can finiſh 
the "pid of a regiment of ſoldiers conſiſting of 494 
men | | | 

* (10.) An ordinary of 100 men drank C20 worth of wine : 
at 28. 6d. per bottle; how many men, at the ſame rate of 


drinking, will C7 worth ſuffice, when wine is rated at 


18, 9d, per bottle? : 1 
- 14 

( 

£00 ho; 

The UNIVERSAL RULE of PROPORTION. 7 


1, Set down the terms expreſſing the conditions of the W me 
om in one line, taking care to ſeparate the can from 
the effec. 

- Under each conditional term ſet its correſponding one 
in another line, marking the term ſought, or wanting, 
with an aſteriſm (*). f 

3. Draw croſs-lines from the cauſe term, or terms, in 
the firſt part of the firſt line, to the efe# term, or terms, 
in the ſecond part of the ſecond line; and, from the ea 
term, or terms, in the ſecond part of the firſt line, to the 
cauſe term, or terms, in the firſt part of the ſecond line. 

4. Multiply the term, or terms, at that end of the 
croſs-line, where the ſtar-term is found, into the term, 0! 
terms, at the other end of that line for a diviſor ; then 
multiply all the terms together, ſtanding at contrary ends 
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of the other croſs-line, for a dividend. The quotient will 
be the anſwer. 

Note. When à term is only underſtood, and not expreſſed, the 
place of that term muſt always be ſupplied by an unit. 


f Examples. 
; (1.) If four compoſitors, in 16 days of 12 hours long, 
can compoſe 14 ſheets, of 24 pages in each ſheet, 44 lines 
in a page, and 40 letters in a line,—in how many days, of 


5 10 hours long, may compoſitors compoſe a volume, to 

be printed on the ſame letter, conſiſting of 30 ſheets, 16 
; pages in a ſheet, 48 lines in a page, and 45 letters in a 
h line Heath. 

- Producing cauſe. compoſe Produced ect. 

a 1 line. If 4c. = : 12h. = 14%. : 24p. : 44. : 40l. 
ne 2 line. gc. ; *d. : 10h. >< 30s. : 16p. $471 : 45l. 
of compole 0 


poſ 
4X16X12X 30X 16x48 x 45==796262400 dividend. 
| 9X10X14X24X44X 40==53222400 diviſor, 
Then 796262400, divided by 53222400, gives 14444441 days, == 
1474 days, anſwer. 


(2.) If the carriage of 126l1b. for 100 miles coſt 6s. 
how many pounds may I have carried 750 miles for a 
guinea ? , 
(3.) If 24 meaſures of wine, at 3s. 4d. each, ſerve 16 
the W mer for 6 days, how many meaſures, at 28. 8d. each, will 
om Wl ſerve 48 men for 4 days? 4 
| (4+) If a garriſon of 3600 men, in 35 days, at 2402. per 
one day each man, eat a certain quantity of bread, how many 
ng» men, in 45 days, at the rate of 14 oz. per day each man, 
will eat double the quantity ? 

(5.) A garriſon of 3600 men has juſt bread enough to 
allow 24 0z. a day to each man for 35 days; but, a ſiege 
coming on, the garriſon was reinforced to the number of 
4800 men: how many oa. of bread a day muſt each man 
be allowed, to hold out 45 days againſt the ſiege of the 
enemy ? | | | | ' 

(6) If the carriage of 150 feet of wood, that weighs 
3 ſtone a foot, comes to £3 for 40 miles, how much will 
the — of 54 feet of free-ſtone, that weighs 8 tone 
a foot, coſt for 25 miles? b | 

(7.) What 


- — — — out 0” was K - <a —— Oo * 
= w 
. "Ih X . 2 = 1 
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{7.) What is the intereſt of 16271. 10s. for. 219 days, at 
the rate of 5 per cent. per annum? 

(8.) If 3yds. 3qr. of Kerſey coſt 8s. 9d. what will 
257yds. 2qr. coſt ? S | 

(9.) If, when wine is £30 per tun, {20 worth will ſerve | 
a ſhip's company of 336 men for 4 days, at a pint a day | 
for each man,—how long will £500 worth ſerve a crew of f 
2 50 men, at 1+ pint a day to each man, when the tun is l 


worth but 244 | 
(10.) If 336 men, in 5 days of 10 hours each, dig a [ 


trench of 5 degrees of hardneſs, 70 yards long, 3 wide, 


and 2 deep, what length of trench, of 6 degrees of hard- 
neſs, 5 yards wide, and 3 deep, may be dug by 240 men in 
9 days of 12 hours each? | | 

(11.) If 96 men can build à wall in 48 days, how many e 
men can build a ſimilar wall in 384 days? ' 

(12.) If 1 cwt. of cheeſe coft 11. 17s. 4d. what is that m 
per 1b. ? 

(13.) If 12 pieces of cannon, eighteen-pounders, can of 
batter down a caſtle in an hour, in what time wonld L 
twenty-four pounders batter down the ſame caſtle, bo 
pieces of canon being fired the fame number of times, and ar 
their balls flying with the ſame degree of velocity ? 

(14+) If 12 oxen will eat 34 acres of graſs in 4 weeks, a 
and 21 oxen will eat 10 acres in ꝙ weeks, how many oxen 2 


will eat 24 acres in 18 weeks, the graſs being allowed to 


grow uniformly ?—New;on. 


VULGAR FRACTIONS. 


DEFINITIONS. 


1. Fractiont, or broken numbers, are expreſſions for any 
aſſignable part of an unit, and are repreſented by two num- 
ders, placed one above the other with a line drawn between 
them, as , three-fourths of an unit, or one-fourth of three F 
units; $, five-eighths, or one-eighth of five; n four- * 
thirteenths, or one - thirteenth of four, &c.— The lower nad 
number is called the denominator, and ſhews how many WI 7+... 


parts the integer is divided into; the upper is caſtes 
| the 
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the numerator, and ſhews how many of thoſe parts are to be 
taken; thus, 3, two-thirds, > or one-third of two, ſhews 
that an unit is to be divided into three equal parts, and 
that two of theſe parts are to be taken; gr that z4vo units 
are to be divided into three equal parts, and one of theſe 
equal parts are to be taken, —Hence it appears that every 
fraction denotes a diviſion of its numerator by its denomi- 
nator,and that its value is equal to the quotient obtained 
by ſuch diviſion. . 

2. A proper fraftien is that wherein the numerator is 
greater than the denominator, as 4, 4; 1, &c. 

3. An improper fraction is that wherein the numerator is 
1232 than, or equal to the denominator, as 4, or 4. 

ence, when the numerator is leſs, greater than, or equal 
to the denominator ; the fraction is leſs, greater than, or 
equal to an unit. "pay 

4. A fingle, or fimple fraction, conſiſts af but one nu- 
merator and denominator, as J. 

5. A compound fraction, or fraction of a fraction, conſiſts 
of two, or more, fractions connected by the word /, as 
r of 4; 4 of z of 34, &c. ; 

6. A mixed number, is a whole number with a fraction 


annexed, as 177, 144, &c. 


7. A complex fraction, is a fraction having a fraction or 
a mixed number for its numerator or denominator, or both, 
r 
AS en — — — — 
14' 6* 474 90 wh 5 874 _—_ | 
8. The common meaſure of a fraction, is a number that 
will divide both the numerator and denominator without a 
remainder. | 
9. Terms of a fraction, are the numerator and denomi- 


rator; the numerator being the upper term, and the de- 
nominator the lower. 


REDUCTION or VULGAR FRACTIONS. _ 


Definition. The method of changing fractions from one 
form to another, without altering their value, is called 
reductien: The rules of reduction ferve to prepare the 
fractions for addition, ſubtraction, &c. 

as; G Prepo tion 
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Propeſition 1. To find the greateſt common meaſure of 4 
fraction. 
Rule. | 
Divide the greater term by the leſs, and this diviſor by 
the remainder, cortinually, till there is no remainder ; then 
the laſt diviſor will be the greateſt common meaſure of 
both terms of the fraction, or of any two numbers what- 
ever. 


Prep. 2. To ablreviate, or reduce, fractions to their loweſt 


arm,. 


Rule. 

Divide the terms of the given fraction by any number 
that will divide them without a remainder, and theſe 
quotients again in the ſame manner; and ſo on till no 
number greater than one will divide them. Or, divide 
both the terms of the fraction by their greateſt common 
meaſure. 


Note x. Any number, ending with an even number, or a cipher, 
will divide by 2, and leave no remainder. 

2. Any number ending with 5 or o, is diviſible by 5: 

3. If any fraction has ciphers at the right-hand of its terms, it may 
be abbreviated by cutting off the ciphers, as 308 f. ; 

4. If any number ending with 1, 3, 7, or 9, be the numerator or de- 
nominator of a fracti n, and will not divide by 3, 7, or , that fraction 
is generally in its luweſt terms. 'The gth note in ſimple divifion will be 
found uſeful here. : 


Prop. 3. Toreduce a whole number to an equivalent fradtion 
of a given denominator. 7M 
ule, 


Multiply the whole number by the given denominator, 
and the product will be the numerator required. 


Note. Any whole number may be expreſſed like a fraction by writing 


1 under it fur a denonunator. I hus, 32. 


Prop. 4. To reduce a mixed number to its equivalent in- 
proper fraction. 
| Rule, | 


Multiply the whole number by the denominator of the 
fraction, and to the product add the numerator; this ſum, 


written 


8 


1 


er 


E 
N 


8 
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written above the denominator, will form the fraction re- 
quired. 


Prop. 5. To reduce an improper fraction to its equivalent 
f Rule. 
Divide the numerator by the denominator, and the quo- 
tient will be the whole or mixed number required. 


Prop. 6. To reduce a complex fraction to a fimple one. 

| Rule. 

If the numerator or denominator be whole or mixed 
numbers, reduce them to improper fractions. Then mul- 
tiply the denominator of the lower fraction into the nume- 
rator of the upper for a new numerator, and the denomi- 
nator of the upper fraction into the numerator of the lower 
for a new denominator. 


Thus, by the eding rules, 
"QT 4 Sv iy 


5 i L I 6 
and as _ he varieties Ko can dell Urea 3 the 


Prop. 7. To reduce a compound fraction to a fimple one. 


h Rule. 

If any of the propoſed quantities be integers, mixed 
numbers, or complex fractions, reduce them to their proper 
terms. Then, multiply all the numerators together for a 
new numerator, and all the denominators for a new de- 
nominator. Reduce this new fiaction to its loweſt terms, 


Note. If you place the ſeveral numerators in a line, with the fign of 
multiplication between themz and the denominators underneath them, 
in a ſimilar- manner: you may ftrike out ſuch figures as are common to 
borh the numerator and denominator, or divide any two of them by their 
greateſt common diviſor. For it is an univerſal axiom in fractiot s, THAT 
if you multiply or divide both the numerator and denominator of a frac 
tion by the ſame number, its value is not altered, 


Prop. 8. To reduce fractions of different denominators ” 
ethers of equal value, having a common denongrater. 


G 2 1. Gencral 
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I, General Rules. 


When any of the propoſed quantities are integers, mixed 
numbers, complex, or compound, fractions, they muſt be 
reduced to their rom terms by the preceding rules, 


Then multiply each numerator into all the denominators, 
except its own, for a new numerator, and all the denomi- 
nators together for a common denominator. - Or, 

1. Multiply all the denominators, of the given frac- 
tion, together for a common denominator. 

2. Divide the common denominator by each of the given 
denominators ſeparately, and multiply the quotients by their 
ſeveral numerators, the products will be the new uume- 
rators. | | | 


By the axiom in the note to Prop. 7th, ſeveral . fraction of different 
denominators may eaſily be rel uced to a common denominator. © Thus 
z may be reduced to the ſame denominator az nz, by multiplying its 
terms by 2, by which it becomes 42, Alſo 4, 4, Fg, may be reduced 
to a common denominator by multiplying the terms of the firſt fraction 


by 4, the ſecond by 2, and dividing thoſe of the third by 2; thus 


$=#, 1=8, & 18 = # | 

2 If the leſs denominator of two fractions divide the greater, mul., 
tiply the terms of that which has the leſs denominator by the quotient. 
Let 4 and ½ be propoſed ; here 16 ＋ Sg, and . And 
hence the greater of two given fractions may eaſily be diſcovered ; for, if 
we multiply each numerator into the other's denominator, the products 
will be equal when the fractions are equal; otherwiſe that fraction is the 
greater which produces the greater product by its numerator; thus 12213. 
for 5X12=10X6, but 5 is greater than ,*,, for 5x 102250, but 
7x 6=42 only. . $726 

3. When ſeveral fractions are propoſed to be reduced to a common 
denominator, firſt reduce two of them to a common denominator by ſome 
of the preceding methods, and then theſe and a third, &c. . 

4. If any number of ſimple fractions be reduced to a common denomi- 
nator, the ſeveral numerators of the yew fractions will be in the ſame 
proportion to each other as the original fractions; and, if theſe new nu- 
' merators be divided by their greateſt common meaſure, the quotients will 
be the leaſt whole numbers in the ſame proportion. This note will be 
found exceedingly uſeful in ſolving all fractional queſtiens where propor- 
tion is concerned, 


Prop. 9. To find the proper quantity, or value, of @ fraction 
in the known parts of an integer. | . 
Rule 


er he 
408 
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Rule. : 
Multiply the numerator by the number of parts of the 
next inferior denomination, which makes one of the de- 


. nomination of your fraction, and divide the product by 


the: denominator, the quotient will be the value of the 
fraction. If there be a remainder, multiply it by the 
next inferior denomination, and divide by the denomi- 
nator as before: proceed thus till you come to the loweſt 
denomination. | 


Prop. 10. To reduce coins, weights, meaſures, &c. into frac 


tions. 
Rule. ä 
Reduce the coin, weight, meaſure, &c. into the loweſt 
name mentioned, for a numerator, under which ſet the 
number of parts contained in an unit of the integer, to- 
which the ' propoſed fraction is to be reduced for a deno- 
minator. Reduce the fraction to its loweſt terms. 


Note, This-rule is exactly the reverſe of the laſt. 


Prop. 11. To reduce a fraction of one denomination. ie the 
fraction of another denomination of equal value. : 


| Rule. | 

From a leſs to a greater denomination. Multiply the 

denominator by all the denominations, from that given to» 

that ſought: and, from a greater to a leſs denomination,, - 

multiply the numerator by all the denominations, from. the: 
denomination given to that ſought, 


Examples to Propoſition 1. 


(1.) Find the greateſt common meaſure to 23$.. Or, is: 
ether words, find the greateſt number that will divide 216 and' 
408 without a remainder. 

216 ) 408 (1 
216 


192) 216 (1 
192 


Corumon meaſure 27 rg2(8 


Fl 


„ 69 Find 
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(2.) Find the greateſt common meaſure to 343. 

(3.) Find the greateſt common meaſure to 4. 

(4-) Find the greateſt common meaſure to 453. 

(5.) Find the greateſt common meaſure to g · nu 
Examples to Prop. 2. 


(6.) Reduce 2:5 to its loweſt terms. 


408136 34 17 
ample 1) is 24: hence 24 PALE as before. 
5 408 17 
7.) Reduce n to its lowelt terms. 45 
(8.) Reduce 218 to its loweſt terms. 
( 9.) Reduce 5 to its loweſt terms. 
10.) Reduce 3343 to its loweſt terms. 
11.) Reduce FF; to its loweſt terms. 


anſwer.— Or the common meaſure, (by ex. 


— 


| Examples to Prop. 3. | 
— (12.) Reduce 14 tò an improper fraction, having 9 for 
its denominator. | 
14X9=126 numerator; hence 14=3® the fraction required. 
(13. ) Reduce 15 to an improper fraction, having 26 for 
its denominator. a | 


(14.) Reduce 34 to an improper fraction, having 91 for 
its denominator, | io 1 


Examples to Prop. 4. | 
(r5.) Reduce 253 to its equivalent improper fraction. 


25} denominator of the fraction. 


203 new numerator, Then 2 $3 ==> 


(16.) Reduce 1495 to an improper fraction. 

(17.) Reduce 3752# to an improper fraction. | 

(18.) Reduce 174943342; to an improper fraction. 

(19.) Reduce 473454 to an impreper fraction. fr: 
(20.) Reduce 17895 to an improper fraction. 

(21.) Place 4 ſevens in ſuch a manner that they may be | 


equal to 78. | 


Examples 
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Examples to Prop. 5. 2.5 | 
(22.) Reduce Tr to its e whole or mixed i 
number. x 4 
Every fraction denotes a diviſian ol its. nurgerator by the denominatcl 1 
therefore 375 divided by 13222844, anſwer. 1 
(23.) Reduce 2 to a ke or mixed number, 9 


(24.) Reduce f to a whole or mixed number.. 4 
(25.) Reduce 374941 to 4 whole or mixed number. | 1 


9 +. S 
(26.) Reduce — to a whole or mixed number. 4 


— —— — — —— 


| Examples to Prop. 6. 5 * ; 
( 27.) Reduce 47s to a ſimple fraction. 
| 9＋ 


337 
A. cats x 381 381 anſwer. (See the note to Prop. 6.) 


94 5 7 
T 


(28.) Reduce 227 5 to a ſimple fraction. 


29.) Reduce ++_ to a ſimple fraction. 
1473 . 
(30.) Reduce + to a ſimple fraction. 
(31.) Reduce VE. to a ſimple fraction. | 
| 1789 a f 
(32. ) Reduce 39433 ta ſimple fraction. 
894715 


1 to. Prop. 7. 
(33s) Reduce: 2 of 2 3 of 53 of £2 z of 3 to a. ingl 


fraction. 
Fiſt, 51 =Y 3 Nt and 31. 
: Then 
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Then 2X2X43X 68 X3. 17544 731 wer. 
2 X 8 X480Xx.1 23328 972 


/ 95 Or, rather, 
43 2 .43X17 el IT 4 
11 * — 4 486 N as befo See the 
3 480 —486 x2 972 8 5 Prop. 7. 


(34.) Reduce 4 4 of 3 of r of v to a ſingle frac- 
tion. 

(35.) Reduce A's of 7; of r of } to a ſingle frac- 
tion. 
(36.) Reduce 31 of 5 of Jr of 49 to a ſingle frac- 
non. 


(37.) Reduce 34 of #7 of 1. 
tion, 155 

38.) Reduce 34 of In of + QA of 34 to a fingle frac 
tion. 377 


T of 108 to a ſingle frac- 


Examples to Prop. 8, 
39.) Reduce 2, 3, and ir, to a common denominator. 
3 * 2317 | 


SNA 1 — 4. new numerators.. 
3X7X 4= 84 3 | 


4X7X11==308 common denominator. 
Hence $=33+; $339; and MA 


Otherwiſe, 4X7 X11==308, common denominator. 


4) 308 7) 208 11) 308 
77 44 28 
3 7 3 

231 num. 220 num. 84 num. 


Hence the new are 282, 1 and 16 as above. 


40.) Reduce 3, #, 3, and 13 
nator. 

(41.) Reduce 4 of 3 of * and 4 of 3 of 4 to a common 
denominator *,. _ 


® In page 26 of the Key, read *in Au. 
42.) Reduce 


» to a common denomi- 


(5 
Cubic 


Part J. 
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6g 


(42.) Reduce 53, 35, 43, and 64, to improper frac- 
tions, having a common denominator. 


(43.) Reduce 


4. W, — 2 and ST, to imple frac- 
15 94. 89g 32 


tions, having a common denominator. 
(44-) Reduce 4, 4, 4, and 2, to a common denomi- 


nator. 
45.) Reduce +, $» 1. z. and 19, to a common deno- 
Examples to Prop. g. 

(46.) Required the value | (47.) Required the value 
of 4 of a (. or, which is | of ; of a c,; or, which is 
the ſame thing, 4 of £5. the ſame thing, 4. of 5 cuts 

| 20 . wy * 

8) 00 $)20 
— 8 — 
1. 124 75 91 F 
12 ; 28 
$)48 V$) 112 ' 
Anſwer 124, 6d, w—— Anſw. 2qr. 141b. —— 
6d. . 14lb. 


(48.) What is the value of g of a ſhilling ? 
| (49+) Reduce $ of a I avoirdupois to its proper quan- 


the value of Z of $ of a { Troy? 


tity, 
(50.) What is 


8 


(51.) Reduce J of a league to its proper quantity. 
(52.) Reduce g of + of an acre to its proper quantity, 
(53.) What is the value of 4 of 15 yards of cloth? 
(54.) What is the value of 7 of a tun of wine? 

(5;.) What is the value of Fr of a butt of beer? 

(56.) What is the value of 47% of a year? | 
(57.) What is the value of & of a chaldron of coals? 
(58.) What is the value of J of 13s. 4d.? x 
(59.) What is the value of 4 of 15cwt. 3qr. 1416 ? 
(60,) What is the value of 4 of a /o/id yard? 


(61.) What 
Cubic inches ? 


quantity of ale is contained in 3 of 15228 


Examples 
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Examples to Prep. 10. 
(62) Reduce 78. 64d. to the fraction of a pound. 
Os. 


78. 636. 2 
12 12 
90 240 

4 4 


363 farth. numerator; © 950 farth. denominator. 


353. 121 : 
-Wancs 770 - = „the fraction required. | 
(63.) Reduce 158. 11d. to the fraction of a pound, 
(64.) Reduce 53d, to the fraction of a ſhilling. 
{65.) Reduce 1cwt. 2qr. 615 30z. 83dr. to the fraction 
of a Cwt. | 
(66.) Reduce 502. 34dr. to the fraction of a 5 Troy. 
1750 Reduce 3qr. 33n. to the fraction of an Engliſh 
(68.) Reduce 147 days 15 hrs to the fraction of a year. 
69.) What part of a pound is 158. 93d.? 
70.) What part of a groat is 3 of three half · pence? 
(7 1 What part of 10cwt. 1qr. 12 55 is 8c wt. 19r. 25 
10. 7 Fdrs.? 
(72.) Reduce 4 buſh. 23 pecks of corn to the fraction of 
a quarter. | 


(73.) Reduce 1qr. zn. to the fraction of a yard. 
(73 Reduce 2 roods 15 per. to the fraction of an acre. 


Examples to Prop. 11. 


(75.) Reduce — — of a farthing to the fraction of a 
pound. 

Here a ſmall! name is brought into a great. 

Therefore 222 X 4X75 X 2 8718 of a (of 2 L. 

(76.) Reduce 5 of a pound to the fraction of a far- 

ing. * 

Here a great name is to be brought into a ſmall. | 

Hence 3 x K Xx f= of a farthing. 

(77.) Reduce J of a penny to the fraction of a pound. 

F 28.) Reduce 


and ce 
differe 
the ſur 
nomin 
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(78.) Reduce 379 of a pound to the fraction of 2 
* Reduce + of a dt. to the fraftion of a pound 
(3. Reduce 28 of a f6 Troy to the fraftion of a 
1.) Reduce 4 of a Ib Avoirdupois to the fraction of a 
32.) Reduce EN of a cw. to the fraction of a Il. 
(83) Reduce yr of a week to the fraction of 4 ſe- 
; (84 ) Reduce 3; of a gallon of wine to the fractioh of 


ADDITION or VULGAR FRACTIONS. 
Rule. 
Reduce mixed numbers to improper fractions; complex 
and compound fractions to ſimple ones; and fractions of 
different denominators to a common denominator. Then 


the ſum of the numerators, written over the common de- 
nominator, will be the ſum of the fractions required. 


Note 1. If the fractions are of different denominations, reduce them 
to the ix proper quantities, (by Prop. gth in Reduction, or reduce them to 
the ſame denomination by Prop. 13th) and then add them together. 

2. When ſeveral frat. ons are to be added together, it is mmoaly the 
beſt to add thoſe two together which may moſt eaſily be reduces to a com- 
mon denominator, then their ſum, and a third, &c. 

3. When ſeveral mixed numbe; s, as 44, &c. are to be collected into one 
ſum, firſt add the fractions to the frattions, and, to the left hand ot the 
ſum, join the ſum of the whole numbers. | 


Examples. 


( 1.) Add 35» 44, and gr, together. | 
Firſt 352 5, Ai =. Then the fractions become 39, J. 
and 17. ö 
= 26x 811==2238 
57278 8 42 numerators. 
SX SX 7 = 260] - 


— \ 


$417 
— = $39 anſwer. 
43 47 — | PT. 
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| Or thus, 

The ſum of 5, 4, and Fry when reduced to a common denominator to 
is "#9 =1472. Then 3-+4+14732=847$» as before. (Sce ene 
the third note.) : K Fo 
(z.) Add 5, 4, and 3, together. Een — 
(3.) Add 4 of Fr and 51 together. up} 


(4.) Add 4, 74, — and 2, together. 


* 14 

(5.) Add 4 of 4, 4 of 19, and 4 of 12, together. 

(6.) Add 4 and 2 of rr of 154, together, 1. 675 

7.) Add 4 of a pound, + of a ſhilling, and 5 of a 
penny, together. ELSE 

(8.) What is the ſum of 4 of il. 108. J of zl. 108amnd- 
is of a hundred guineas? | 

(9.) Add 4 of a lb. troy to g̊ of an ounce. 

(10.) Add 4 of a ton to z of a cwt. | 

(11.) Add 45 of 3 ells Engliſh to Ir of a yard. 

(12.) Add 3 of a yard, Jof a foot, and ir of a mile, 
together. „ en Hin de gut 

(13.) Add 4 of an acre, 4 of nineteen ſquare feet, and 
Jof a ſquare inch, together. | | 

(14.) What is the ſum of 4 of a tun of wine and + 
of a hhd? | | 

(15.) Add ? of a chaldron to J of a buſhel. f 

( 16.) Add 4 of a week, 5 of a day, and + of an hour, Fe 
together. f a | 

(17.) Add 4 of 4 of a year, þ of 3; of a day, and 4 of 45 
2 of 191 hours, together. . 

| | 


D be 

| 

| ſur 

' SUBTRACTION or VULGAR FRACTIONS. 1 
13% | iT 

Reduce mixed numbers to improper fractions; complex 1 
and compound fractions to ſimple ones; and fractions of ſhil 


different denominators to a common denominator, Then 
the difference of the numerators, written above the com- 
mon-denominator, will give the difference of the fractions 
required, 


1 © * 
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Note 1. If the fractions are of different denominations, reduce them 
n &c. as in addition, and then take their difer- 
ence. 

2. In ſubtraRtin mixed numbers, when the lower ads is 
than the upper, ſubtract the numerator of the lower fraction from the de- 
n>minator of the upper, and to their difference add the numerator of the 
upper fraction, carrying one to the unit's place of the lower whole num- 


3. When a fraction is to be ſubtrated from an unit, ſubtract the nu- 
merator from the denominator; the remainder will be the numerator to be 
placed over the denominator. 

4. When a proper fraction is to be ſubtracted from any whole number, 
ſubtract the numerator from the denominator for the numerator of the 
remainder, which muſt be annexed to the whols number, made leſs by 1. 


Examples, 
(1.) From þ take 4. 


3X11=233 N ameraters 
5X — 


* — — 
4X11 = *ifference. 


(2.) What is the difference between J and ry ? 
(3-) What is the difference between 33 and q of 5? 


(4-) What is the difference between 2 and 34 ? 


97 , 165% 

(5.) From 1154 take 394. 
(.) Subtract 758 from an unit. | 

.) Subtract I from 368. 
; 8 What uche differencs between 2 3 of _ 2 72? 

© ) To what fraction muſt I add + that the ſum may 
be 3? 

fo. What number is that to which if 73 be added the 
ſum will be 174? _ 

_ (11. ) What number is that- from which if you ſubtract 
ir of 3 of an unit, and to the remainder add 4 of 7 of an 
unit, the ſum will be 9? | 

(12.) What is the difference between I of a C and 4 of a [0 

illing ? | 1 | 

(13.) From 4 of a lb. Troy take | of an ounce, | 4 

14.) From 4 of a ton take 2 of 2 of a lb. RES) 1 

e key or of: a” f 
int, - | 
2 * — I (16. From 
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(16.) From J of a league take 4 of a mile. 
(17.) From 3 of 365 days take 5 of I of an hour, 


MULTIPLICATION or VULGAR FRACTIONS. 
Rule. | 
Reduce mixed numbers to 1 fractions, and com- 
plex fractions to ſimple ones. Then multiply all the nu- 


merators together for a new numerator, and all the deno- 
minators together for a common denominator, 


Note 1. The work may be abbreviated by ſtriking out ſuch multipliers 
as are found both in the numerators and denominators. 


2. To multiply a fraction by an integer, divide the denominator of the * 


fraction by the integer, (if poſſible ;) but, if that cannot be done, mul- 
tiply the numerator of the fraction by it. ; 


3. If a proper fraction be multiplied by a proper fraction, the product 


will be leſs than either the multiplier, or multiphicand. And, if any num- 
ber, either whole or mixed, be multiplied by a proper fraction, the product 
will always be leſs than the multiplicand. It ſeems rather paradoxical that 
the name multiplication ſhould be applied to a work which really diminiſhes ; 
when the word, ſtrictly ſpeaking, fignifies the increaſing gf a number by 
repetition, But, when we conſider, that, whether the multiplier be a 
whole number or a fraction, the product will bear the ſame proportion to 
the multiplicand as the multiplier does to an unit; and, from the fimilarity 
of fractions to whole numbers in this effect, the taking as much of the 
multiplicand as is expreſſed by the multiplier 'is, perhaps, not improperly 
called multiplication. y 


; Examples. 
(1.). Multiply 34; J. and 4 of 4%, together. 
| AA, » bes 13 Bs 5. [ 
| Firſt 331 8 = 0 
ben r X i * + X . = 74388, rodutt. 


(2.) Required the product of 4 and 44. 5 


.) What. is the product of F 
Ty Required 7 15 4a 
(5.) Required the product of 75 by 25. 


(6.) What 


Par 
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(6. What is the product of 4 of 3, 4 of 151, and Fr 
of 2? 


) What is the continual product of 4,2, and 
T 


35 
12 & ? 


(83 What is the product of 4 of Fx of 15, and I of 


113? 
150 Multiply 7ſt. gin. by 3ſt. 11 in. and that product by 
oft. zin. a 
(10.) If a board be 12ft. gin. long and 5ſt. 7in; broad, 
how many ſquare feet does it contain? I 
(11.) If a room be 17ft. gin. round, and gft. gin, 
high, how many ſquare feet does it contain ? 


* 


DIVISION or VULGAR FRACTIONS. 


Rule. 


Reduce mixed. numbers to. improper fractions, complex 
and compound fractions to ſimple ones. Then invert the 
divifor, and proceed exactly as in multiplication, | 


Note 1. When it ean be done, divide the numerator of the dividend by 
the numerator of the diviſor, and the denominator by the denominator for 
the quotient, "=; 0 | 

2. To divide a fraction by an integer, divide the numerator of the 
fraction by the Integer, if-poffible ; but, if that cannot be done, multiply 
the denominator of the fraction by it. 

3- 1f the denominators are equal, 2 the numerator of the dividend 
over the numerator of the diviſor for the quotient. "ES. 

4. If a proper fraction be divided by a proper fraction, the quotient will 
be greater than either the divifor or dividend. And, if any whole, or 


* 


mixed, number be divided by a proper fraction, the quotient will be greater 


than the dividend ; but, if a proper fraction be divided by a whole, or 
mixed, number, the quotient will be leſs than the dividend. See the third 


note in multiplications | 
5. If any whole number, greater than 2, be divided by itſelf, leſs 1, 
the quotient will be a mixed fraction; and, if this mixed fraction be 
_ to and multiplied by the whole number, the ſum and product will. 
equal 7 f | 


H 2 Examples, 


* 


4 
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Examples, 


(1.) Divide 4 of 54 by 5+. 
| 1195 NT 
Firſt; of 61==3 of 16 — 2 dividend, and 4. = 37% .. 189 iyi. 
1 wal 1193 836 413 81 
Then 413 2. $36 — anſwer. 
| | WH RX GS 

(2.) Divide 35 by 3. 

oy: Divide I by 4 

(4.) Divide 3+ by 7. . 

(5) Divide $3 Dy . 

(6.) Divide fr by vr. | 
(7.) Divide 4 of 4 by 4 of 4, 
(8.) Divide 155 by 4 of . 


(9.) Divide 343 by CI. 
93 fr 


(10.) Divide LIT by yy 
| . - 1 IE, 
| (11.) Divide 3 of 3 of 53 by Z of Z of y 
. (12.) What number, milde 
the product? | 

(13.) What part of 108 is N of an unit? | 
(14.) What number is that which, if multiplied by 4 of 
Jof 151, will produce only 4 of an unit? f 


- 


Taz RULE or THREE DIRECT in' VULGAR 
© © FRACTIONS. © 


. Rule. Bb | as 
State the queſtion as in the Rule of- Three in whole 


numbers. Reduce mixed numbers to improper fractions, 


complex and compound fractions to fimple ones, and the 
firſt and third terms to the ſame denomination. Then 1n- 
vert the firſt term of the ſtating, and multiply the three 
terms together, and the product will be the anſwer. * 


Examples. 


lied by 2, will give 154 for 


Er 
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| Examples. | 

(1.) If f of a yard cot of a L. . 

Engliſh coſt? 
Firſt + of a yard = 5 of 4+ = 7x of an ell. 
Then, if ell: 0 1 off el. 
z * * vr 2 1. =10s. 2rd. anſw. 

(2.) If pr of an Englah ell coſt 10s. 23rd. what will 
5 of a yard coſt? Anſev. 8s. 

(3.) If 2 of a lb. coſt 7s. gd whit will ts 544 1b. coft? ? 

(4+) 17 ef of 15 ell of holland oft 5 L what will 
3 of 175 yards coſt at that rate? | 

(5.) Bought 5+ pieces of ſilk, each containin 35 Ur ells 
Engliſh, at 58. 3 d. per ell, what is the value of the whole 
quantity? 

(5.) Bought 1457 tuns of wine at 38. 35d. per quart, 
how much did I Pay for the whole? 

(7.) If 3 of 3; of a yard of cloth coſt 3 of i of a C. 
what will 179 Er ngliſh ells coſt? 

4 .. ) Ar id. par Ib. what will 11 hhds of ſugar amount 

each hhd weighing 4cwt. 3qr. 1541Þb.? | 


Tas RULE or THREE INVERSE Ax VULGAR: 
FRACTIONS. 


Rule. n R 

State the queſtion as in whole numbers. Reduce mixed 
numbers to improper fractions, complex and compound 
fractions to ſimple ones, and the firſt and third terms to the 
fame denomination. Then invert the third term df the 
ſtating, and multiply the three terms together. 0 U 4 


Examples. A 

(1: ) If 247 ſhillings will pay 25 che carriage of a cave. 
1372 miles, how f ar may 53 cwt. be carried for the ſame 
money ? 


Firſt 1374m- e and 1 ent. 


Then, if DE : _ 22 Nes. 
= 


4 x lx 8. n 2632p. nam 64 0 
1 8 1 43 


H 3 (2.) How 
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(. 2.) How many yards of matting, + of a foot wide, will 1 


be ſufficient to cover a floor that is 155 feet broad and 27+ ho: 
feet long ? | | tra 

(3. 1 many yards of cloth, at 58. 8d. per yard, may | 
I give for 574 yards of cloth at 48. 3d. per yard, that I may thi 
loſe nothing ? . lor 


(4.) What quantity of ſhalloon, + of a yard wide, will | 
line 114 yards of cloth 14 yard wide? 

(5.) If I have 34 cwt. carried 155 miles for 4 guineas, 
how far ought 9+ cwt. to be carried for the ſame money? N 


tre 
an 
Taz RULE or FIVE 1x VULGAR FRACTIONS. | 
EROS» Rule, 1 X | 7 
State the queſtion as in whole numbers. Reduce mixed 15 
numbers to improper fractions, complex and compound * 
fractions to ſimple ones, and the terms in the ſecond line to 
the ſame denomination as thoſe above them. Then invert 8 
the terms, which are to be multiplied together for a di- 4 
viſor, and take the continual product of all the terms for 9 
the anſwer. | „een | 
Note. This rule will be general, whether , you make uſe of the rule od 
of Five, or the univerſal rule of Proportion, for ſtating the queſtion. 7 
- | | | W 
ö | Examples. 1 
; al 
(.) If £3 be the wages of 13 men for 71 days; what . 


will be the wages of 20 men for 153 days? 
Firt 3IL=IL, 7d. d. and 151 2 . of 
— | A earn ” [£43 45 
Then, if m.: *$d. NA IL. arg 
; em. 49d. <« T ith 


I, A*, Kk „ Ic = CE. i 
e 1 ?: 0.857 
(2.) What is the intereſt of 49ol. 158. for 71 years, at 
41 per cent. per annum? $7 bY | 
(3.3 It ;- 
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(3.) If a footman travel 294 miles in 7 days of 124 
hours long, in in how many days, of 105 hours each, will he 
"_ 1477 miles? 

) Bought 5000 «deals, of 15 feer. long and 2% 1 
th pick! how many deals are they equivalent to of 124 
5 . ge dh 2 0 p is bag a; | 
If 13 of elan. y wide, co 
what will 33 yards, 4 of an ell Engliſh gert Le 
e goodn , come to? 

466. *If 248 men, in 54 days of 11 honn each, | 
trench of 7 degrees of hardneſs, 2324 yards long, 33 + . by 
and 23 deep; in how many days, of nine hours long, will 
24 men dig a trench of 4 de 5 337 yards 


long, 54 wide, and 34 deep 


4 PROMISCUOUS eoLLECTLON OF QUESTIONS, EXER- 
; CISING ALL THE PRECBOING RULES: on VULGAR 
aan, Non . t 


+ (t.) What part of zd. is 50 6a 64. 2 
* ) & gentleman bought 3 fuits of e containing 
73 yards each; the firſt ſuit coſt 178. per yard, the ſeco 
4 of 17s. and the third 4 of 17s. wht did the whole. colt 
? 
(3.)- What aber is that from "which if 144 be de- 
ducted, the remainder will be 4s r. 


(4) If z of a ſhip by worth 4000 guineas, what is the 


whole worth? ; 

(s.); Tre z SF worth £16000, what 
part of her ſhall I have left if I diſpoſe of 4 of vr of j my 
ſhare; and Hat money is that part worth 

(6.) What number is that, from which if you deduct fs 
* + opt the renginder add wx of vhs, the ſum will be 


8 do co of BY days, 
B ee 855 bs pie Cin bes min & ng 2 


een ee in hat time will they finiſh it ? | 


This queſtion is t en from Mi. 3 s Arithmetic, where a wrong 
mein 4 olution may be ſeen ;- hut 2 N is cotrected (and ſeveral 
other miſtakes in his = At in wn pen arinexed to His Surveying... ' 
This queſtion, and its fa/ſe/idtu Taylor has copied into his Arith - 
meticy publiſhed at Dirmingbam, 1783. 

ks.) I have 


$5 PROMISCUOUS QUESTIONS I'N VULGAR FRACTIONS 


(8.) I have employed 5 people, A, B, C, D, and E, 


upon a piece of work. Now! Lam told that A, B, C, and 
D, can finiſh it in 13 days; A, B, C, and E, in 15 days; 
A, B, D, and E, in 12 days; A, C, P, and E, in 19 days; 
and B, C, D, and E, in 14 days: ray in what time may I 
reaſonably expect to have my _ done by their all work- 
ing together; and, ſuppoſe I ſhonld wiſh 4 diſcharge 4 of 
them, which of them would fimſh the work ſooneſt when 
left to himſelf? 

(9.) A reſervoir has three eocks, A, B, and C, to let in 
water, and three others, D, E, and F, to diſcharge it :—=now, 
if A he opened by 14% + the reſervoir, ber empty, will 
be filled in * halve if B be opened by igſelf, it will be 
filled in 8 hours; and, if C 2 — by r/e or it will 
be filled in 10 hours. Again, if D be opened by ef, 
when the reſerwoir it full, it will be emptied in 9 hours; 
if E be opened by %,, it will be emptied in 11 hours; 
and, if I be opened by 77/e/f, it will empty the refervoir 
in 13 hours:—in what time will the empty reſervoir be fled 
if all the cocks, A, B, C, D, E, F, are ſet open together, 
ſuppoſing the weight of the column of water in the reſer- 
voir, and the preſſure of the atmoſphere, to be uniform 
during the influx and efflux of the water ? 

(10,) What is the difference between: L of 3 of a N. 
and 3 of I of a guinea :/ 


(11.) Multiply Z of 3 of 53, 273 * 1 and 1 of i7, 


together, for the numerator of 4 eden; and 
14, 4. TT 
777 

reduce the new fraction to its Fad yo ton terms. 
(z.) Five boys, A, B, C put à number of 
marbles into a ring in order to 425 ; but, a diſpute hap- 
pening among them, A ſnatched of. the markes out of 
the ring; B ſnatched þ of thoſe out of "his hand before he 
ot off, and C, who was near, got Jof che remainder; 
ran off with all A had left in he ring, except 5 part, 


A, and 514, together for a Jenominator, and 


which E got. —A and C, not farisfied"w 1 what they got, 
jointly ſet upon D, and . of what he had got 
2 got yo pe 


from him, of which number 
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E the reſt; C ſnatched from E 4 of the number he had 
then in hand, and A got Fr of what B had left. Here D 
obſerved that he had got juſt as many marbles. as he put 
into the ring; and, if E would but give A r of what 5 

d got, he would try to prevail upon C to give him yy of 


what be then had, and then they would 4d have equal 


ſhares. Pray how many marbles. were firſt put into the 
ring, ſuppoſing each boy put in an equal number, and none 
were loſt in the ſcuffle? | Nga 
. (13.) A father had two ſons; to the elder he left 35 of 
his eſtate, and 44 of the remainder to the 72 ſon; the 
reſidue was allotted to the widow: now if the elder ſon 
had £500 more than the younger, pray what was left for 
the 2 and what was the gentleman's whole eſtate 
wor N 

(14.) If a wall of 574 yards long, 125 feet high, and 
1 5 ut, ag, if beet high, un 41 bricks thick; 
07 34 ong, 11 cet 7 2 ICK » 
n * + | 


% 


DECIMAL FRACTIONS. 


Defenition 1. Decimal Fractiont are ſuch as have 10, 100, 
1000, &c. for their denominator ; thus, u; refs» s, &. 
are decimal fractions; and theſe are expreſſed by If 0 
the numerator only, with a point before it on the left hand; 
thus, *1, *25, *225, &C. 

2. When the numerator of a decimal fraction is written 
without its denominator, it muſt always conſiſt of as many 
figuresasthere areciphers in the denominator, thus, v, 5 


. 1g oog, Kc. Hence the denominator of 


a decimal fraction is an unit with as many ciphers as there 
are figures in the decimal. 285 
3. Cipbers en the right hand of decimals make no alte - 
ration in their value, thus, 5, 500, *5000,' &c. are deci- 
mals of the ſame value, for u, rn i by the 
nature of vulgar fractions. | At 32: 
1 8 4. Ciphers 


— — 1 — —AQ 


* 
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4. Ciphers on the left hand of decimals decreaſe their 
value; thus, 5, :005, '0005, &c. =; Ns 7555, &c. 

Note 1. Decimals, as well as whole numbers, decreaſe in a ten-fold 
proportion towards the right hard ; therefore, decimals have the ſame 
properties as whole numbers, and are ſubject to the ſame rules. 

5. A mixed number is compoſed of a whole number and a 


decimal, which are ſeparated from each other by a point, 
thus, 115˙5 ſignifies 1154;. ” | 


2. A mixed number, as 315'5, may be enpceſſed thus, 1185: alſo 


115*005 = — Kc. 


„ 

ADDTTION or DECIMAES. x 

Place all the decimal points directiy under each other, 
fo that tenths may ſtand under tentþs, and hundredth parts 
under hundredth parts, &c. in:the-decimals; and tens under 


tens, hundreds under hundreds, &c. in the whole numbers. 


Then add them together as in whole numbers, and from 
the right hand of the ſum point off as many figures, for 
decimals, as are equal to the greateſt number of decimals 
in any of the given numbers. hots 


Examples. 
PL Add 5'74+3'75+94 375 +745+ 005495 toge- 


8 1 ! 


104˙61 5495 ſum. 


62.) Add 54714 f3;·486 f 543 T 17˙4957 together. 

(3.) Add 37541475 T 857 37 ˙5 together. 

(4.) Add 54344 375 114795 715 together. 

(5.) Add 71:25 1:749+ 175955 +31 together. 

(6.) Add 375:94+5:732+14375+1'5 together. _ 
(7-) Add *005+*0057 + 31008 +'06594 together. 


* SUBTRACTION 


Pa 


9 
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© 


SUBTRACTION or DECIMALS, 
Rule. 

Place the leſs number under the greater, the points 
under the points, tenths. under tenths, hundredth parts under 
hundredth parts, &c. in the decimals; and the whole numbers 
under thoſe of the ſame denomination. Then ſubtract as 


in whole numbers, placing the ſeparating point, in the 
remainder, directly under thoſe above it. 


Examples. | 

(1 ) From 57439 take 503754. . 

$7439 

6793754 

5 "gr 50146 2 
(2.) Required the difference between 57:49 and 5*768. 
(3.) What is the difference between 3054 and J 075 ? 
(4.) Required the difference between 1745˙3 and 17345. 
(5.) What is the difference between ſeven-tenths of an 
unit and the 54 ten thonſandth part of an unit? 
(6.) What is the difference between *105 and 100075? 
.) What is the difference between 150-43 and 754*355? 
8 ) From 1754 754 take 375*49478. | 
9.) Tak qi from 17501. 

io.) Required the 


MULTIPLICATION or DECIMALS. 


Rule. 


Multiply the decimals as if they were whole numbers, 
and from the product cut off fo decimal 2 as 
there are both in the multiplĩer and —— 
are not ſo many places in the product, op) th the aten Aby 
prefixing ciphers to the left hand. 


Note 1. When,any — my I. multiplied by 10, 100, $000, Ke. 
retrove the ſoparat ing ace; - the right hand as' there are 


n uy 0 ee : 
7 2. What 


85 


difference between 17*541 and 35.49. 


— —— 
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2. What was obſerved, in the third note, in multiplication of vulgar 
fractions, reſpecting a proper fraction, or mixed number, is equally ap- 
plicable to a pure, or mixed, decimal. 


Contracted Multiplication of Decimals. 
Rule. 


Put the unit's place of the . under that place of 
the multiplicand which you intend to keep in the product, 
and invert the order of all the other figures, that is, write 
the decimals on the left hand, and the integers, if any, on 
the right. In multiplying, always begin with that gure 
of the multiplicand which ſtands directly over the multi- 
plying digit, and ſet the "firſt figure in every product in a 
rig ht line under each other to the right hand, obſerving to 
— the firſt figure of every line with what would ariſe, 
by carrying 1 from 5 to 15, 2 from 15 to 25, 3 from 25 to 
35, &c. from the product of the two figures (in the multi- 
plicand) on the right hand of the multiplying digit. 


Examples. 
Ex. 1. Multiply 473 Ex. 2. Multiply :004735 
| y 374 : f By *0374 
18940 8 . 18940 
33145 33145 
14204 , 14205 
1770890 prod. | -0001770890 prod, 


3.) Mult. 473'54 by *057- 

4.) Mult. 137 $49 Y 75'437+ 
5.) Mult. 3.7495 by 73487. 
6.) Mult. +04375 by 47 134. 
7. _— 371343 by *75493- 
8.) Mult. 4910754 by 3*5714- 
9.) Mult, 57 3005 by 000754. 


10.) Mult. 375494 by 574375. 


Examples under the contracted rule. | 
(i.) Multi . 38645 by 8. Nr. and let there de only 
3 


( 
( 
( 
( 
( 
1 
( 
( 


four N retuined in the product. 8 


— 
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Contracted tuay. | Common way. 
238645 2338645 
5712˙8 $*2175 % 

— . — — 
190916 | 11193225 
4773 167515 
239 | 2381645 
167 * 4772190 
12 . 19091610 
; 19:6107 - 1 19610652875 


(2.) Let 547494367 be multiplied by 4724753, re- 
ſerving only five places of decimals in the product. 
(3.) Multi ly 4757 10564 by 3416494, retaining three 

decimals in the product. 5 | 
| (4.) Maltiply 37544078 by 734576, retaining five de - 
cimals in the product. | N. 
(5.) Let 4745 ˙679 be multiplied by 7514549, and re- 
ſerve only the integers in the product. 76 


DIVISION or DECIMALS. 


Rule. 


Divide as in whole numbers, and from the right hand 
of the quotient point off ſo many figures for decimals as 
the decimal places in the dividend exceed thoſe. in the 
diviſor; but, if the quotient does not contain ſuch a 
number of figures as is equal to the exceſs, the defect 
muſt be ſupplied with ciphers to the left hand. If the 
number of decimal places in the diviſor ſhould be more 
than thoſe in the dividend, annex ſo many ciphers to the 
dividend as will make them equal, and the quotient will 
be integers till all theſe ciphers are uſed; after which, 
you may continue the quotient to any aſſigned degree of 
exactneſs, by ſubjoining a cipher continually to the laſt 
remainder, > 8 | 2 

Note 1. To divide by 10, 100, 1000, &c. remove the ſeparating 
point ſo many places to the left hand as there are cipheryy thus, *$43+ 
| 10220543) and 715˙6 ＋ 1000 7156 Kc. 29M 

— | I 2. 
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2. What was obſerved in the 4th note in Divifien of Vulgar Fraftions, 
reſpecting a proper fraction, or mixed number, is equally applicable to a a 
pure, or mixed, decimal; alſo the 5th note holds equally true for 2 
whole number, and a mixed decimal, 


Contrafed Diviſion of Decimals. 
Rule. 


In diviſion, the firſt figure in the quotient muſt always 
poſſeſs the ſame Mace with that figure of the dividend 
under which the unit's place of its product ſtands. Having 
thus determined the value of the quotient figures, make 
uſe of ſo many figures in the diviſor, reckoning from the 
left hand towards the right, as you intend to have in the 

uotient. Let each remainder be à new dividend, and, 
for every ſuch new dividend, leave out one figure to the 
Tight hand of the diviſor, obſerving to carry for the in- 
_ creaſe of the figures cut off, as in contracted multipli- 
Cation. | 4 

Note. When there are not ſo many figures in the diviſor as are required 
to be in the quotient, begin the diviſion with all the figures as uſual, and 


continue it till the number of figures in the diviſor is equal to the number 
of figures remaining to be found in the quotient, after which uſe the 
contraction. | 


Examples. | 
(Ex. 1.) Divide 475321 (Ex. 2.) Divide 475˙321 
by 9453. by 97453. 
97'453)*4753210000("0048774 '97453)475' 3210000(487-74, &c. 
55090 355090 | 
7 54660 | | 7 54660 
724890 724890 
3 427190 | 
378 rem: 37378, &c. 


WE 6 | 

, 7 Divide 17˙543275 by 125˙7. . 
(4) Divide 143754˙35 by 7493. 

+ (5.) Divide 0177089 by 0374. 

; (6.); Divide 16 by 960. 

4 Divide 12 by 1728. | " 
; 8 2 $7548 -4 3475 
9.) Diride 74.3571 by 00573. 
(ro. Divide 3754 by 75˙7 14. 
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Examples under the contratied Rule, 


(1.) Davide 754:347385 by 61:34775, and let the quo- 
tient contain only three places of decimals, 


__ Contratled way. Common way. 
61 14775)154 4247 385( 290296, 6134775) 754 307 a 
1227 8 ä by gods 
590 150 
2 ö 59799 


(2.) Divide 59 174571345» and let * quotient con- 
tain four places of decimals. 

(3.) Divide 17493. 7407704962 by 495'783269, and let 
the quotient contain four places of 

(4.) Divide 98 187437 by. — 18, and let the quo- 
15%) Divide 4/197 7.. by. 14:73495-. and let the 

5.) Divide 47194379457, by 
quotient contain LEES 14:73495 9 will bs 
Iintogery in it, 


REDUCTION- o DECIMALS. 
Morn 1. To reduce a vulgar frafion to a decimal of 
value 
Rule. 


Annex ciphers to the numerator till -it be equal ro, or 
greater than, the denominator; then divide by the — 
minator as in diviſion of decimals, and the quotient will 
be the anſwer. 

Note. Mr. Colſon, at page 62 of Sir Iſaac Newton's Fluxions, gives 


the following method for throwing a fraction, having a prime number for 
its denominator, into a decimal. Let .*. be propoſed : then, by — 


” Oe common ways till the ecnatviny Sammgys bags bngle Aye, wy 

have 4.03446 , for the complete quotient ; and w_ 

multiplied | by the numerator 8, will give = 27586 5, and, if this 
rr we ſhall ha have oy = 
"0344827585... Again, multiply the equation by 6, and ic wilh 
give A. =- 2008965517233 then by ſubſtituting, as before, 19. = 
"0344827 5362068965 51775, Kc. as far ns. you pleaſe. | 

132 


2 


4 
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Prop. 2. To reduct numbers of different denominations, as 
coins, weights, meaſures, Sc. into decimals. 


Rule I. | 
Reduce the given money, weight, &c. into the loweſt 
denomination mentioned for a dividend ; then reduce the 
integer into the ſame denomination for, a diviſor : the quo- 
tient produced by this diviſion will be the decimal re- 


quired, 


\ Rule II. | 

Write the given denominations, or parts, regularly under 
each other, proceeding from the loweſt denomination to 
the higheſt ; let theſe be the dividends. Oppoſite to each 
dividend, on the left hand, place ſuch a number for a di- 
viſor as will reduce it to the next ſuperior name, and draw 
a line between them. Begin to'divide with the uppermoſt 
numbers, and write the quotients of each, as decimal parts, 
'on the right hand of the dividend next below it. Divid 
this wines number by its diviſor, and ſo on till they are 
uſed, the laſt quotient will be the decimal required. 


Prop. 3. To find the value of any decimal fraction in the 


inoaun parts of an integer. 


1. Rule. * 

Multiply the given decimabby the number of parts con- 
tained in the next inferior denomination; and, from the 
right hand of the product, point off ſo many figures as the 


given decimal conſiſts of. — the remaining deci. 


mals by the parts in the next inferior denomination, and 


from what reſults. cut off as before. Proceed thus till you 
have brought out the leaſt known parts of the-integer, and 
then the ſeveral denominations, on the left hand of the 


decimal points, will expreſs the value of the decimal, 


Examples to Propoſition 1. ö 
(1.) Reduce to a decimal. a 
8) 7-000 875 anſwer, 
j ey 
(2.) Reduce + to a decimal. 
-) Reduce 2 to a decimal. n 
* * 5 (4.) Reduce 


" - 


* 
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(4.) Reduce 4 to a decimal. 

(5-) Reduce + of 3 of ; to a decimal. 
(6.) Reduce 154 to a mixed decimal. 
{7.) Reduce 3 to a decimal. 

(8.) Reduce 747. to a decimal. 


Examples to Prop. 2. I 


(9.) Reduce 18s. gdid. w the decimal of a pound; 
By rule 1. | 


"he ) 50gdeagey{ *gqoleg 2 "If * 8 
10.) Reduce 7s. 54d to t imal of 2 pound. 
(r) What deisel part of a pound is chrop, kalf 


nce ? 


2.) Reduce d. yy 
112 — 4+ 2A& Sa 3gr. to the decimal of: 4 


pound Troy. 
(14.) Reduce 24 grains to the decimal of an ongce 


Tr 


6350 Redoce 5 02. 4dr. Avoirdupois ta the ne 


roy 
(16.) Reduce 3cwt. 19r. 1 flb. to the decimal of ton. 
(17.) Reduce 2qr. 151d. © the decimal of a byndrod 
weight. 
(85 Reduce 5b. 10 02. dag . Troy oe. 
cimal of a hundred weight Avgi | 
EO 


(19.) Reduce = I 3 e e of x 
420.) Reduce 20 of an 
* gr 


22. + 

(23) CUPS ; 
2qts 1 pint? 

J Kess — J pecks to Gia a 
<ron of 42 buſhels. 5x \ 

= at deemed phe if % b 30 e. 


* 6hrs a year, 
y I 3 - (26.) Reduce 
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(26.) Reduce 2-45, ſhillifigs to the decimal of a C. 
(27.) Reduce 1074 roods to the decimal of an acre. 


(28.) Reduce 176'g yards to the ge of a mile. 
| Examples to Prop. 3 3. 


(29.) Required the value of 03125 of a pound ſter- 


ling. 3 


rs. 200000 
(30.) What is the value of *7575 of a pound ſterling ? 
(31.) Required the value of 75435 of a ſhilling. : 
(32z.) What is the value of :375 of a guinea? ? 
(33.) What is the value of *4575 of a hundred-weight? 
(34-1 What is the value of . 175 of a ton Avoirdupois? 
(35- ) What is the value of 05875 of a pound Avoir- 
100 
656 ) . the value of 02575 of a pound Troy. 
99637.) Required the value of 075 of a yard. 
(38. 3 Required the value of 475 of an Engliſh ell. 
*»(39.) What is the value of 6455 35 of amile?. | 
(40.) What is the value of 6375 of an acre? 
41.) What is the value of 574 of a hogſhead of der 
(42.) What is the value of 4285 of a year? 
(43: 0 Required the ſum of 475 of a pound: and 5 of 
Ming. 


3 Required. the fur of 37³ of an inch and 555 of 
M ö Required the difference between, · 5. of amile « and 


375 of a furlong. 


( 46.) Required the differepee between 625 of A ct. 
and 20835 of a ton. 


40 .) Required the ſum. of , 1a tog. 705 ent. 1450 
9 Required the hun of Bin Tie ad $4502. i 
2 1 F. 78 en 10 6. - eh: 


ed L. (88) ; *£ L 


' 
j 
5 
5 
: 


" 


v art IJ. CIRCULATING WECINALS, * 91 


CIRCULATING, or Repeating DECIMALS. 
-- Definition 1. When the denowinator of a vulgar frac- 
tion, in its loweſt terms, 1s' gy my PIR of 2 or 5, or 
both, the decimal produced from ſuch a vulgar fraction 
will be infinite; it is called a repetend, or circulating decimal, 
from a continual repetition of the ſame tzgures, 4 

2. A Angle repeiend is a decimal where only one figure 
gepeats, as 222, &c. or 3333. &c. and theſe may be ex- 
preſſed by putting a mark over the firſt figure. Thus '222, 
&c. may be denoted by z, and 3333. &c. by J. 5 
3. A compound repetend has the ſame figures 1 | 
alternately, as 575757, &c. or 57235723, &c. and theſe 
may be diftinguiſhed by marking the tirſt and laſt repeating 
figure. Thus *5757, &c. may be wriwen $7", and 
57237723, Kc. 5723. | : 

4. Pure repetends are ſuch as have no figures in them but 
what belong io the repetend, as. 3, , 47, Kc. 

5. Mixed repetends are ſuch as have ciphers, or ſignificant 
figures, hetween the I and the decimal point, or 
ſuch as have whole numbers to the left hand of the decimal 
point, as og. o) 53, 473, *357 3's ©", 4375", &c. 

6. Diſſimilar repetends are ſuch as begin at different places 
from the decimal points, as 253, 4752, &c. ; 
5. Similar repetends are ſuch as begin at an equal diftance 
from the decimal points, as 35 4, 275 3, &c, 

8. Conterminous repetends are ſuch as end at the ſame dil. 
tance from the decimal points, as 1257, 3/5 &c, 

9. Similar and conterminous refetendy are ſuch as begin and 
end at the ſame place after the decimal points, as 53'27 53", 
4625, and 46 3, ke. TR 


REDUCTION of circulating DECIMALS, , © 


Propoſition 1. To reduce a pure repetend to its equivalent 
vul gar AA N H 9 
50 Rule. ? 


Make the given decimal the numerator, and let the de. 
nominator be a number conſiſting of ſo many nines as there 
are figures in the repetend. The terms of this fraction, 
diyided by their 2 common meaſure, will give the 


leaſt equivalent vulgar fraction required. e 
equivalent vulgar 
6 Rules 


Prop. 2. To reduct a mixed repetend is its 


Or, 5 ='5757="575757' according to the 


yt REDUCTION QF, CIRCULATING DECIMALS-/ 


' | : Rule. | — 
From the. given mixed, repetend ſubtract the finite num- 
bers for a numerator, and to the right hand of ſo many 
nines as there are pure repetends annex ſo many ciphers as 
there are finite decin:als for a denaminator. Then reduce 
this fraction to its loweſt terms. y 34 
Note 1. Any finite decimal may be conſidered as infinite by making 
<iphers to recur; thus *45= 350c00d, &c. | 
2. If any circulating decimal has a repetend of any number of figures, 
it may be conſidered as having a repetend of twice or thrice that number 


Of figures, or any multiple thereof. The number 235%, having two re- 


petends, may be confidered as having a repetend of 4, 6, 8, 10, &c. 
aces, Thus, 2357 ==2"35757 235 7575 2357575757» &c. 
ence any number of diflimilar repetends may be made fimilar and con- 
terminous. 

3 If any circulating decimal has a repetend of more than one figure, 
it may be trans forme into another decimal, having a repetend of the ſame 
number of figures; thus, 5% = 575 = 57 T, and 3'47'35'= 
3'478'57'==3:478578'=3'4785785.. | ; 

4 When any circulating decimal has a repetend of more than one 
figure, it cannot be transformed into another decimal, having a greater or 
leſs number of figures at pleaſure ; but the new repetend muſt always 
contain either the ſame number of places as the original repetend, or ſome 


eue Thug *ST'="57'F="5757 ="51 57'S ="575757Fs 
ſecond note. But 57 
never can be equal to 5%, as Mr. Bennycaſtle has imagined ; for, then 
would be equal to $2.4, which evidently is not the caſe. The truth 
any of the preceding notes m1y be examined by turning the given re- 
tends into their equivalent vulgar fractions, and comparing them together 

y the latter part of Note 2, Prop. 8, Vulgar Fractions. 

5. Any ſerie: of nines, Infioitely continued, is equal to unity, or one, 
in the next left-hand place. Thus, 999, &c. ad infipitum, =1, ogg. 
Ac. 1; alſo, 00999, &c.='01, and 5˙999, Kc. 6. | 

. 6. Any number may be mul iplied by 9, 99, 999» Kc. by annexing ſs 
many ciphers to the right hand of it as there are nines, and then fubtraRting 
it from itſelf, thus increaſed. Thus, , 

147 X9=1470— 147=1323, 147 X99:214700 - 14714553 

and 147 X9997=147000==147=146853. 

7. Any number, divided by 9, 99, 999, Kc. will be equal-tq the ſum 
of the quotients of the fame number continually divided by 10, 100, 1000, 
&c. Thus, 


— +£2+=, &c. ad infinitum, Ser-, and 
ee ssd“, 8c been ggg darf; 
hence it appears that recurring decimal is a geometrical ſeries, de- 
creaſing, ad ee, e equivaſent vulgar fraction to every recu he 
decimal is equal. to the ſum of ſuch a fies. 


$. * 
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8. If any number be divided by another prime to it; and the diviſion. 
continued on indefinitely, the number of repgtends in the quotient will 
always be leſs than the number of units in the diviſor. Bo doe 

9. If two, or more numbers, that have repetends of equal places be 
added together, the ſum will have a repetend of the ſame {number of 
places: for, every column of periods will amount to the ſame ſum. 

10. If any circulating number be multiplied by any given number, the 
product will be a circulating number, tontaining the ſame number of 
figures in the repetend as before, for every repegznd will be equally mul- 
tiplied, and coaſequently muſt produce the ſame product. 44402 

Prop. 3. Hawing a 2 fradtion given, to find whether 
its equivalent decimal will be finite or infinite, and bow many 
places the repetend will conſiſ of. | „ Yr 


r Rule. „ 
Reduce the given fraction to its loweſt terms, and divide 
the denominator by 10, 2, or 5, as often as poſſible: then 
divide 9999, &c. by this reſult till nothing remains, and 
the number of ,nines made uſg of will be equal.to.the num- 
ber of figures in the repetend. The repetend, will always 
begin after ſo many places of figures as you perfoxm;diyt- 
ons by 10, 2, or 5; and, if the whole denominatorſhquld 
vaniſh after theſe Lions, the decimal will be finite. 


OT IE Examples to Propoſition 1. | 7 
(1.) Required the leaſt equivalent, yulgar fraction to 3, 
and *1*357, 3 N 
Fut, J A= 2475 = 75 77 
(2.) Required the leaſt equivalent vulgar fraQions to 60, 
1762 5 2692300, 9455 and o 1 1 
38.) Required the leaſt equivalent vulgar fractions to 
'5 94495", 36, and 14288577. | 
1 |» Examples to Prep. 2. 1 * 
(4.) Required the leaſt equivalent vulgar fractions to 
2':41'8', *59'25", 084971337, and 53“ 0 
Fir, 2341's = 2935224 — 2394 — 235 — 423; 59 25 =" 


% 


$9255 — 5920 © wh * | 
= $22 = 22; -0084'g7137 = AWB = $497925 
9999 27 999999009, 9999990 
S ad 03 = LS E=z. | 
9768 90 95 15 


600 Required 


ſometimes, though very rarely, conſiſt of a number of nines ; whenever 
that iz the caſe, reject them, and make the next left-hand figure an unit 
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(C) Required the leaſt equivalent vulgar fractions to 
*138", 7.54 J. . 043 54, 3754 » 675", and *75*4347" 
(6.) Required the leaſt equivalent vulgai to 
'75 » 438, 093, 47543", ©0098 7, and · 45 


Examples to Prop. 3. 

(7.) Required to find whether the decimal equivalent to 
13781 be finite or infinite; if infinite, how many places 
the repetend will confiſt of, whether there will be any 
$nite decimals to the left hand of the repetend, and how 
many? 1 
ä 1 2 2 22 
| . a = Eb then 9768 = 4834 = 2442 = 1221, and 

bers are 6 ni + ing fenen 
ee. ba bee bride; ihe 5 47 2570 a bride 
any more ; therefare the decimal ui ite, and will con of three Jeni 
decimals and fix pure repetends, Thus, D 4 
2 F the decimal equivalent to rb finite of 
ate | heel | 
= A rn finite or 
nite 0 + | . 


(10.) Let r, Ex. If · er- and $44, be propoſed. 


— 


ADDITION of circulating Decimals. 

bas Rule. 3 
Make the repetends fimilar and conterminous, and to 
the right hand thereof ſet two or three-of the firſt repeat- 
ing figures, which add together as whole numbers, and 
carry the tens contained in the left hand row to the right- 
hand row of the conterminous repetends: collect theſe 
together into one ſum, like finite decimals, for the an- 


ſwer. 
Note. The ſum of the repetend, found by the preceding rule, will 


more. If the decimals to be added contain only ſingle recur. ing figures, 
after having made them end together, the ſum of the right hand row may 


be increaſed by as many units az it contains pines, inſtead of carrying the 


N Examples. 


_— 
. — 
BE, 


» 


part I. #UBTRACTION OF CIRCULATING DECIMALS. 9S 


Examples 


(1.) Add - 125, 41'65,, 1:7 145', and 2. C, together. 
ini Similar. Similar and conterminous. 


= "2555555555555" mm « $555 * 


5 = 86 
4'1'63 = 4'16316' = 4263 16316316316 ..,... 3163 
17143 "= 1714370 = PT F714 3714371, ones 4378 


* 


254 = 25454 "= 2454545454545 «oo $454 


The true ſum $-548" 54470131697” one to carry, 


(2.) Add 67˙345 1＋ 96051 +*2'5* +1747" +*57, to- 


gether. 


— Add *4'75"+3'7543 +6475 +57 +1788, to- 


as 24 -- ng 
(4-) Add *5+437 #49457 +4954 +7345", to- 
4 DO IN; 
175 +4257 +3753 +"5945+ 3754s 


WG) 4 


together. 


(6.) Add 168.16 + 147.04 + 4% + 94-37 +. 


47 123456", together. 


SUBTRACTION of circulating Decimals 


Make the 


tract as if they 


Rale. 5 
ſimilar and conterminous, and ſub- 


were finite decimals; only obſerve, that if 


the repetend of the earned mens. the repetend 


of the ſubtrahend, the right- 


of the remainder 


muſt be leſs by unity than it would be if the expreſſions 


were finite, 


Note. If either the ſubtrabend or fubtraftor be finite decimals, they 
muſt be made fimilar and conterminous with ciphers. * | 


(1.) From 11.475 take 3745735 
14757 = 14777 =" 1147575957 . $74 
345735 = 345735. = 345735735 ire 225 's 
The true Hifference .( 4 ove ro f. 
* — — ; ** 
5 (2,) From 


— 


— — — 


cand is a fingle repetend, and t 


A MULTIPLICATION er 


(2.) From 4753 take 1757 | 1 
(3-) From 17:57 take 145 VEIL 
(4.) From 17:43” take 12'345”. = 
8 From 112754 take 47 384. 

(6.) From 475 take 375, 7 

(.) From 45794 take 1744 

(8.) From 1'457” take 3754. 

(9.) From i*49'37 take 1475. 


MULTIPLICATION of circalating Decimals. | 
2 General Rule. 5 


Turn the decimals into their equivalent vulgar fractions, and 
find the product of theſe fractions: then turn the vulgar frac- 
tion, expreſſing. the product, into an equivalent decimal fraftion, 
and it will be the product required. F 

Propoſition 1. When the 7 * hand figure of the multipli- 

e multiplier a finite number. 

Rule. In multiplying, increaſe the right-hand figure 
of each reſulting line by as many units as there are nines 
in the product of the firſt figure in that line; and the right- 
hand figure of each line will. be a repetend: make them 
all end at the ſame-place, and then add them together, 


Prop, 2. When the multiplicand is @ compound repetend and 
the multiplier a finite number, Led - 

Rule. Set the repeating figures in the multiplicand 
twice over, multiply the ſecond period mentally, and carry 
the tens, contained in the product of the left-hand figure, 
to the product of the right-hand figure of the firſt period; 
then multiply the reſt of the figures in the multiplicand as 


in common multiplication... Proceed thus with each figure 


in the multiplier, and every produ will contain a repetend 


of the ſame number of places as the repetend in the mul- 


tiplicand; laſtly, make every . conterminous towards 
the right-hand before you add them together. | 
Note. It is poſſible for the product of the repetend to conſiſt of a num- 


der of nines if ever this ſhould happen, increaſe the product of the right- 
hand Ggure of the firſt period by an unit, Fe 
— I « \ * * N rep. 


44” 
* 


* 


contains nines : divide this L by 9 till it recurs, and 
ceed with the finite 4 © 11 if any, as in Prop. 1. taking 


Part I. CIRCULATING DECIMALS. _  : 


Prop. 3 When the multiplicand is a finite number, and the 
rv, wh figure i in the multiplier a fing 8 n \ 
Rule. Multiply by the circulating figure as if it were 
a finite digit; divide this product by 9, and continue the 
dent Gil it becomes a ſingle circu te, if the product 
Tin not divide even by 9. with the ing 
figures in the multiplier (if any) as in common multipli- 
cation, taking care to ſet the firſt ſigure of the firſt 
. F PO ü 


pli ier. a g 7 „ 
Prop. 4. When the multiplicand i is a finite Or The and thr 
multiplier a compound repetend. ' | . 


Rule. If the muhiplier be a mixed r d, ſubtract 
the finite decimal from it, and the remainder will be a n 
multiplier, with which proceed as in common multi 
cation, and add the ſeveral products together: T bel 
the left-hand figure of this ſum PTL its. third, fourth 
fifth, &c. figure towards the right-hand, according as the 
1 etend conſiſts of two, three, four, "&c. places, 7 the 

in order after it : proceed thus, till the left- et 8 
of the ſum falls beyond the ri ht-hand' 


collect theſe numbers into — um in the . 25 
placed, and mark as many — ou a * as the 
repetend of the waters 5 1 if 
is 3 IO It 7 £4: 
| Note, If the mukiplier be a ef 


ſame manner With it as with the new multiplier — reaſon of 

the placing the left-hand figure of the ſum under the third, &c. figures, 
will readily occur to any one who has conſulted the a note in Reduktion 
of circulating decimals. 


Prop. 5. 
Angle * 


Rule. In multiplyin 
the right-hand fi 


15 


When the n- nd multiplier are wed a 


Ce ole 


24 — repeating digit; increale; 


y as many units as it 


the quotient a he a5 odaQ of the repetend. Pro- 


care to ſet the firſt figure of the firſt product N under, ' 
the NC figure in the multiplier, * 


N I 8 
| K 


Prob. 0 


98 MULTIPLICATION OF 


Prop. 6. When the multiplicand is @ compound v repetend, an 
the multiplier a fingle recurring digit. 

Rule. After having multiplied by the * ing figure, 
like a finite digit, 3 in Prop. 2, divide A 
duct by q, till the quotient recurs, or 1s ſufficiently dry 


Proceed with the finite numbers, if any, in the very ſame 
manner as directed in that Prop. taking care to ſet the firſt 


figure of che firſt product exactly under Ts repeating r, 
in the multiplier. 


Prop. 7. When the — is is a fingle, and the n. 
plier a compound, repetend. 
Rule. If che multiplier be a repetend, 8 
in Prop. 1. If it be a mixed — ſubtract the finite 
2 from it, and the remainder will be a new multi- 
r, with which proceed as above. Then ſet the left- 
—— ure of the ſum under its third, fourth, fifth, &c. 
fignre towards the right-hand, as directed in Prop. 4. 


Prep. 8. | When the multiplicand and multiplier are cach 


compound repetend. 


Rule, If the mkiplier be a pure repetend, proceed as 


- in Prop. 2. Af. 3 it be a mixed repetend, ſubtract the finite 


decimal from. it, and the remainder will be a new multi- 
er, with which proceed as above. Then: ſet the left- 

pour figure of the ſum under its third, fourth, fifth, &c. 

figure, towards the right-hand, as diredted i in Prop. 4. 


Examples. 
The general rule needs no example. 
| Examples to Propoſition 1. 
( 2 | 8 Mult. 3754, by 1475. 
(.) Mult. 4753 by 7437. 


„ 4, (4) Mult. 30 0 by 0473. 
Am n e Males 14938 by 1497. 
$506'66/... 66 (6.) Mult 375 by 7149. 


| Produli 1. m_ one to carry, 


Examples 
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; Examples to Prop. 2. 
(6.) Mult. · 4253 by 2457: (.) Mult. 375 by 17˙43. 
. 00 Muk. 4˙7 8 by 7349 
=Y * 233 (9g.) Mult. 4142857 by 1797. 
— (10.) _ 71493, Dy 5*43- 
„ 772 1. ' * 
EB 
806 30 „„ 630 


Product 2· 0930 86˙ two tocarry 
tn.) Mule, 4997 (1813. Mult. 1475 by 11754. 
a by 3's (14) Mule. 175*715 by 37545". 
992785 18˙ Molt. 37 50 by 7153 
— 16.) Mult. 57534 by 1735 
2427 (17.) Mult. 37493 by 757 · 
3059 f 
1377 4 
Product 164117 
Examples to Prop. 4. . 
128.) Mult, 4573 by 7 119.) Mult. 4/573 by 37. 
: 4'573 4573 
375 7 2 
—— 32011 ; 52011 
T3719 123719 
1701756 | 1714875 
17011 . 56 1714 876 
170 ... 11 Ce. 1... 71'&c. 
x 70 &c — 


— Product 1·7 165% L one to carry. 
Product 1˙7 18357 one to carry. n 
, | - * . 
{zv.) Mutt. 4.7157 by 3.77541 


(21.) Mult. 471937 by 007 50. 
(22.) Mult, MUAY BEL, oh 
K 


* 


(23.) Mult, 371473 $314. 5 
2 Examples 


100 MULTIPLICATION OF CIRCULATING DECIMALS» 


Examples to Prop. 5. 


(24: _ 3'456' __ (z5.) Mult. 4557” by 245". 
by 4425 * (26.) Mult, 3-745 __ 147 
„ ih (27.) Mult, 5.7 195, by 1-788". 


(28.) Mult, 3*7532" by 3425, 
EZ J 1 Mult. 71432 by z. 450. 
12826588 85 - 


— — — 


Vroduct 1*47100'37' one to carry. 


= to Prop. 6. 
(% Mult, 14 fe by ra. 121.) Matt. S by 1573". 


2d pericd, (32,) Mult. 41 31 by 1 432 
vale 1 4 7 

il 1 . 725 „ (33;) Mult. 377 534, by ©3757": 
[| . 64 Mult. 700430 by47005,. 
Wl 9)43'69'36, &c. 135.) Mult. 5 437 I E by 37053 ˙/k 
48 5 „854 
ll 12'9 . 12 
| | ag 2 12 FA 
ll | J 
| Product 6-165'66' one to carry. 
| | Examples to Prop. 7. 
| | (36-) Molt. 45:13" by 845), (37.) Mult. 3. 537) «+ 245. 
45,73 3˙837 * 
i 245 243 — 
ll — — 24, u. mult. 
U 22325 66⁰ . 66 a 106 13 9 JJ 
\þ 1805 3'3 31 Lone to carry. 141511 „% 11 >® 
| 9026'66 . 66 7075565 +» 55 
l | 11:05766/6666 &c. 8 as o &c, 
| | 1105 7666 Cc. 5968 Sc. 

| „ 59 &c. 

| . p 11 c. 
ll. 5 8• 8•6856 

11˙0˙68 40² — 
il r 6 This repetend is found as the laſt, 


| | This repetend i is found by nn the 1 &c. 
if (38.) Mult. 47053, by 1735". 
i 


15 


8059. Mult. 34573 by * 753 


Examples 


— 
- 


© 


Part I. divi310K OF CIRCULATING DECIMALS, TO. 


Examples to Prop. 8. 
) Mule. 7/4 by 2 (47.) Mult. 97 by 77s 
os | 2d periad. * 24 feriad. 
7˙72 ... 73 27 » 297 77% 
2 97 7 , 
$40'g' og 23 ». 486 Þ 7:65 * mult? 
6954's +» 45 I 332 to cu. 
154545 ++. 45 203108 ... 108 
2:29500'0 Ee. 227432432 Ce. 
— 5 Ce. — ö 
2 &c. 227 &c, 
| 2 C.. 
2:2972'97 a 
.. 97 


The ſum of the ja the ie 
cate WARP — of e — See th 
note in Addition of Circulating Decimals. | 
42.) Ma. 41577 37 by 1495773 
(. Mult. 3.7149 3 * 35» * 


DIVISION af .cirew/aring Decimals, | 
| "General Rule, 
Turn the decimals into their equivalent wvulger fradtions, aud 
find the quotient of theſe fractions then turn the vulgar frace 


von, expre ro the quotrent, into II * fradiion, 


and it will be 53. quotient required. 


Propofitten 1. When the dividend i is 4 rl. 2 | 
repetend, and the diviſor a finite * 

Rule. Divide as if both the numbers ere dane; 45. 
inſtead of bringing down eiphers, bring de wu the repeating 
figure, or figures, and continue the quqtient. till it! repeats, 
or is ſufficiently exact. 

Prop. 2. When the dvifer i is a Harl, or compound, * 
and the dividend a finite number. 

Role. If the diviſor be a mixed repetend, aner 2s 
many ciphers to the right hand of the dividend as there are 
pure repetends in the diviſor. _ Write this dividend and 


diviſor in W order of diviſion: under theſe write. them a 
K 3 + - » fecond 


# 
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ſecond time, each removed ſo many figures towards the 
right hand as there are pure repetents in the diviſor ; ſub- 
tract each lower line from that above it, and the remainders 
will be a new diviſor and dividend, both finite numbers. 
If the diviſor be a pure repetend, the dividend on muſt be 
ſubtracted after the ciphers are annexed to it. 
Prop. 3. When beth the diviſor and dividend are ſingle, or 
compound, repetends. . he nds 
Rule 1. If they are diſſimilar mixed repetends, make 
them ſimilar and conterminous, and ſubtract the finite num - 
bers from each of them, the remainders will be a new di- 
viſor and dividend, both finite numbers. 

2. If the diviſor and dividend are both pure repetends, 
| m_ them conterminous, and divide them like finite num- 
18. | _ . — : 
Note 1. If one number is a „and the other a mixed, end, 
(without any 2 by — 4 . ſimilar, the — 2m 
will become a mixed one, and conſequently the firſt part of the preceding 
rule will diſcover the true quotient. | 

2+ If one number is a pure, and the other a mixed, repetend; (com- 
poſed of a pure repetend and a Whole number only) make them conter- 
minous, and ſubtract the whole number from the pure repetend belonging 


to it, for a new diviſor or dividend; then proceed as if buth the numbers 
were finite. ? | 
FOUL. 24 Examples. FULL Ts } 
Tle general rule needs pq example. 

| "PIP Examples to Propefition 1. ; 
1.) Divide 56-8 by 137). {© (2.) Divide 24318 by 2792. 

by A. " (rae quotient. 4 Niet ent. 
132) 56266666660 4136233 1792) 24˙318˙181818(13 570413, 
Rem. 5, NSA Rem. 1722. F 


—— — — Dau, — 
(3.) Divide 754 by 145. 
(A.) Divide 4˙3 7 by 7e 
(.) Divide 14937 5 by 15788, 
(6.) Divide 43˙5 75 by *00456. , 
| Examples to Prop. 2. ; 
(7.) Divide'$8-5968 by 245 (8.) Divide 2'295 by. 297 
True guotient. f Quotient. | 
24 808 5y6800(35-024 *2'97 )2*295000(7*7195 4 
2 385968 4 2293 42 
270.5788325. dividend, 297) · 920g new divid. 
'  —{ * | SF p 
Cant g 5 » * T Rem, 162. 


(9.) Divide 
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/ 


; (9.) Divide 47*345 by 1 759. 
ub. (10.) Divide 35 178 by 3˙ 75 3. a - 
lers  (11.) Divide 17:342 by 4 56578 $24 F 
= | 1123 Divide 37453 by '4 235˙ | , 

: | Examples to Prop. 3. | 08 
or (13.) Divide 135169533" by 42 97 f 

- Firſt, 42 97 =4'29 72 =4 172972 + 
ke 4˙29 72972 13'51'69533 
n. ö 42 7 135 
li- New diviſor 4'2972930 2D 5169398 new di vid end. 
| True quotient, 
a= 4'2972930 ) 133169398000 ( 3'14'S 
Rem. 1953315. | K. i 


(14.) Divide *4 4 5" by - 1718881“ 
$5, 45454545 


118881) —— 3˙ 113520 cc. 


N Rem. 13986 
' 

(15.) Div. '475 by 37530 | (16.) Div. 37's . 

Here 475 =47'54 * 57 7 — $3353, 

True Quot. od 2 == 2/4244 

37 N * f 244424 57 7 * (15 , = 

375094750 new di vid. 242424) 3753760 new FONG 
250 rem. 56784 rem. *. c 
(17.) Divide 3 72 by 735 nl dh 
(18.) Divide * 1 by * 4 | Avg 44 
(19,) Divide 3 by 57 . Vat 046 i net 7; 


(20.) Divide 4˙5 732 by J 
The RuLe of Tuazz Dixzer and Tavpiin} the 
Ruuz of Five, &c. in decimals, are managed the fanfe 


as in whole numbers; a 2 of thoſe rules, in this 
place, is therefore unnec If the learner. wilhes =o 


exerciſe himſelf in decimals before he proceeds farther, he 
may take any of the examples in ralght fraQtions, under 


the aboye rules, and work chem decimally. 
| PRACTICE. 


and buſineſs, and is only a contraction of the Rule of 


c0% | | PRACTICE, 


' PRACTICE. 

Definition. Prafice has its name from its daily uſe 
amongſt merchants and tradeſmen, being an eaſy and con- 
Ciſe method of working moſt queſtions that occur in trade 


Divide the quantity by the aliquot part, and 


Three when the firſt term is an unit. 
A T able of the aliquot Parts of Money. 
Of a Pound. | Of a Shilling. 
4. 4. 4 Fs i WT a d. 
N F-SmgG a+ 
6 8 = 3 10 2 2 | 4 = 7 
5:0 = 1 = & $3 Vis. 
$ 0= + 8 = 75 2 2 1 
3 4= x 72= 1 14 = 1 
2 6 = o 32 1 41 
2 2 2 5 = vr + = 7s 
1 82 75 4 = vv 4 = * 
I -4 = Tx 1 © = IT 


Rule 1. len the price is leſi than a penny. Divide the 
quantity by the aliquot parts in a penny, then divide that 
quotient by 12 ang by 20. | 
Rule 2. When the price is an aliquot part 7 of a ſpilling. ' 

t quotient 


by 20. | 
Rule 3. When the price is pence and farthings, and they na 
aliguot part of a Silla . Pride Ne . 4 uantity by - 
ſome aliquot part of a ſhilling, then conſider what part of 
this aliquot part the reſt is, and divide the quotient thereby; 
this quotient, added to the former, will be the anſwer in 
ſhillings, which divide by 20, 18 
Rule 4. When the price is mare than one ſpilling, but leſs 
than two. Let the given number ſtand for ſhillings, and 
work for the pence and farthings by the preceding rules. 
Rule 5. ben tbe price is any number of ſhillings leſs than 
20. If the number of ſhillings be even, multiply the 
quantity by half the price, double the firſt figure in the 
produtt for ſhillipgs, and the reſt of the product will be 
pounds. If the number of * be odd, find the value 
for the greateſt even number, as before, to which add 4 


Part I. 


as in Rule 5 


Rule 8. When the price is 
things. Multiply the quanti 
the reſt by the preceding rules. 
Note. When the given quantity, conſiſts only of 1, 2, 
by the 1ſt, 2d, 3d, or 4th, Prop. of Compound M 
Rule 9. F there be a fraction in the given 
for the whole number by ſome of the preceding rules, 


PRACTICE. 


Rule 6. When the price is ſpillin 
are an aliquot part of a pound, divide the quantity dy 
aliquot part, and the quotient will be the anſwer. I 
are not an aliquor part, multip 
lin 5 and take 2 for the re 4 Gill 
e7. When the price is pounds and ſpillings 
the quantity by the pounds, and proceed with 


pound!, ſhillings, pence, and 7 


1 the quantity by the 


. - Multip 
the Willi 


x 105 
of the given quantity for the odd ſhilling, and the ſum 
will be the anſwer. | | 


and pence. If 2 


ty by the pounds, and wor 


hal 


Ert 


ity, work 


. 


* 


ar- 
f 


and 


find the produce of the fraction by multiplying the price by 


nator; then add them together for the anſwer. 


Note. If the price be pounds, fhillings, and 
lings, pence, and farthings, and if the quantity of things does not ex 


1000, proceed by the fifth Prop. in Compound Multplicatiog. 
A T able of the aliquot Parts of Weights and Meafures. 


z or pounds, 


the numerator, and dividing the product by the denomi- 


a, 


. 2 


By Avoirdupois Weight. | 
/ a Tom. ere 50 
n 28 = 0 
10 = $ - Wh... } 45 

= == 4 
24 = H Of a Cut. or 28 1b. 
Of a Cui. — 24 oe —— g 
- |. $46 
8 A. | 
2 or 56lb. = Z . Of a Pound. 
LEE 2 1 n 
1 = Ss 4 n 
14 = _'7 4 — * 
1 — 1 


PRACTICE, 


Table continued. 


n Foy 


„ 


Troy Weight. | Cloth-Meafure, 


Of an Ounce, | Of a Yard. 


& N O O & o 


7 
1 en F nuunnuun 


0 I» 4 * 
—— 


2 
1 


Land -Meaſure. Of a F 
Of an Acre. r. NM. 
R, * V 

44 

I © 

32 

20 

16 

8 


uuuUν,juu 


ini 


Rule 10. When the given guantity is of ſemreral denomina» 
tions, Multiply the given = by the higheſt denomi- 
nation, as in Compound Multiplication, and take parts of 

given price for the inferior denominations of the given 
quantity, and the Gun will be the true value. 


| 
| 1 : 
| 
Il | Examples 
| 
| , 


(13) 5714 at 1d, 


(14) 142 at 1 


(15) 1749 at 2 d. | 


(16) 134 at 221d. 


(17) 5794 at 21d. 
(18) 1749 at 244. 


(19) 574 at 32 


(20) 1749 at 31d. 


(21) 749 at 44d. 


(22) 1749 at 44d. 


4 1 2 

2 1 

(25) 146 at 54d. 
(26) 3741 at 57d, 


Part I. PRACTICE. 
Rubs II. 
Examples to Rule I. - Examplesto , 
ſt 4715 yards (5) 425 yards at 1d. 
pf — Apt pa 2 — ? 1d. 7, [425 
Pale . Mes. 
14) 11784. | —. - 
6 at . 
= 496 at 144. 
2 (3) 3741 d. 
482 . (9) 574 ae 2 
10) 1749 
(4) 5714 ar fd. 25 — 17 
Trails to Rule III. 
(12) 354 at 14d, (27) ee d. 
14 111 (28) 749 
(29) 1741 at 67 4 
HU 29 6. (30) 349 at 
3 (31) 547 2 
| 2 
| 2 26k — 5 255 at 714. 
| Lt 16 10% (34) 1 


(35) 1498 at 
(36) 749 at 84d. 
(37) 4719 at 82d. 


(38) 1747 at $14. 


(39) 4954 at A 
(49) 7143 at 27 
94 — 5 
42) 374 

(49) 471 at 10d, 


(+4) 3751 at 104d. 
(45) 4967 at 10fd, 


(46) 4971 at 11 


(47) 5794 at 114. 


.* to Rule IV. 


(48) 4756 at 125d. 


+1z314756 
997 * 


a[0)43515 7 x 
2 258 


(51) 574at.13 


(52) 675 at 131d. 
(53) 4949 4 331d. 


at 74d, 


(49) 321at 122d, 
(50) 479 at oh 


199- 


— 
— 
———U— — na” 


— 
— — — 


a — — — = — 
— — — 
— - — 
— — — — — 
— — 
— —— —— 


ä—— — 
— ͤ—— 
. — 


— — — —— — — — — — — 
= 
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(54) 574 at 1314. 
(55) 495 at 14d. 


(56) 5714 at 144d. 


(57) 371 at 144d. 
(58) 4714 at 144d. 


\ (59) 3719 at 15d. 


(60) 174 at 154d. 


(61) 4749 at 153d. 


(62) 374 at 154d. 


(63) 498 at 16d. 
(64)_ 3714 at 164d. 


(65) 5714 at 16d. 
(66) 494 at 164d. 
(67) 3751 at 17d. 
(63) 494 at 174d. 
(69) 375 at 173d. 


(70) 5794 at 1740: 


(71) -4934 at 18 


PRACTICE. 
(76) 371 at 194d. 


(77) 471 at 191d. 
(78) 579 at 194. 
(79) 471 at 200, 


(80) 3741 at 204d. 


(81) 494 at 205d, 
(82) 379 at 204d, 


_ (83) 4981 at 21d, 


(84) 375 at 214d, 
(85) 3741 at 213d. 
(86) 495 at 211d. 
(87) 5947 at 220. 
(88) 5931 at 224d, 
(89) 432 at 224d. 
(90) 541 at 222d. 
(91) 7194 at 23d. 
(92) 5497 at 234d. 
(93) 714 at 232d. 


(94) 4984 at 231d. 
(95) 4935 at 233d. 
(96) 3714 at-234d. 


(72) 371 at 185d. . 
(73) 579 at 184d. 
(74) 3751 at 184d. 
(75) 479 at 19d. 


" . Examples to Rule LvL. 
1 N (97) What coſt 425 pair of buckles at 6s. per pair? 
. Here 4 the price is 3s. and 425 multiplied by 3 gives 1275 for the 


il ptoduct; dbuble the firſt figure (viz. 5) for ſhillings, and let the 227 
1 ſtand for pounds; then the anſwer will be 1271. 106.— Had the buckles 


... — — —— —  — — 
—— 
_ 5 . — 
— — ww —— 


2 


deen 78. per pair, then „th of 425 (viz. 211: 5s.) muſt have been added 
to 1271. 108+ and the anſwer would have been 1481. 158. : 


| 

| (98) 475 at 28. (107) 794 at 118. ; 
„ (99) 379 at 38. (108) 427 at 128. 
1 (100) 1754 at 45. (109) 149 at 13. 
i (101)' 1788 at 5s. (110) 371 at 148. + 

| (102) 1789 at 6s. (111) 495 at 156. 


T3T 


(103) 414 at 7s. * (112) 3741 at 168. 
| (104) 705 at 88. (113) 794 at 178. 
| || (105) 7194 at gs. (114) 494 at 18s. 
11 (106) 344 at 16. (115) 374 at 198. 
| d der ith = Bray | 


Part J. PRACTICS, tog 


Examples to Rule VI. 
(116) 3754 pair of gloves (117) 3520 buſhels at 35, 64 
at 25. 6d. per pair. 


23. 6d.[}[3754 «ig E 
£469 5 | 210)1232[0 


£616 


(118) 660 at 28. tral 1749 at 5s. 84. +1 
(119) 663 at 45. — (124) 3741 at 48. 6d. 

(120) 924 at 133. 1. (125) 493 at 38. 2d. } 
(121) 712 at 6s. 8 — 741 at 25 905 V2. 


(122) 512 at 75. d. 


Example to Rule VII. 
(127) 7341 at 21. 68. (128) 435 at 21. 78. 
734% FSG 462M 
— — 870 value at 21.. ; 
14682 value at 21, 130 10 value at 6s. 
2202 6 value at 6s. 21 15 value at 18. 
£16884 6 anſwer, £1022 5 anſwer. 
(129) 754 at 41. 28. (138) 344 at 2]. 118. 
(130) 371 at 5l. 3s. (139) 192 at zl. 128. 
(131) 149 at gl. 46. (140): 351 at 4. 135. » 
(132) 374 at 10l. 58. (141) 412 at 51. 14s. 
(133) 191 at- 121. 6s. (142) 372 at 2l. 158. 
(134) 174 at zl. 7s. (143) 741 at 1]. 16s, 
(135) 512 at 51. 8s. (144) 314 at 11. 178. 
ql (136) 140 at 7l. gs. | (145) 471 at 11. 188. 
| (137) 360 at 2l. 108. (146) 374 at 19]. 198. 
Examples to Rule VIII. WE 22451 


(147 4514 at 21. 178. 77d. (148) 471 at zl. 6:9] 
149) er 1 . 
150) 415 at 41. 115, 10 
9028 val 2l. 
I Erz. (151) 341 at 51. 138.9 


6 Atl 225 14 ditto at 13, (152) 7494at1ol. 1 
112 17 ditto at 6d, (153) -34121 at 11]. 198, dg. 


— 4 340 1% (154) 7251 at 141, 118. 53d. 
£13005 1 10 3 anſwer. 
5 ch 


116 roter; 
FF Examples to Rule IX. 
- (155) 3749Þ at'3l. 155. 6d. 
31. 158. 6d. the price. 3749 5 
89 y A. 
3)11 6 6 three times ditto, 11247 
x 8 23+ 3-$ths of ditto, 6d. [41 i87 9 6 — 
i 9314 
Note. J of 3 times the price is the jad 1 8 34 
— — 


ſame as 3 times I of the price, or 4, - 23: 
by the nature of fractions. . £14153 17 gf anſwer; 
156) 3714 at 31. 148. 71d. (159) 4759 rat fl. 158. 91d. 
1157 49174 at4l. 18s, 103d, (160) $744 at - 11s. 6d. 
058 13753 at zl. 198. 114d. (161) 174975 at l. 196. 10dz, 
2 Examples to Rule Xx. 
- (162) What is the value of 18cwt. 1qr. r ilb. of tobacco; 
at 61. 198. 11d. per cwt. ? 


| 5 8. d. i 
1% EEE EA BST 
. 


A 4 — — 


13 19 10 


9, 
—— 


125 18 6 value of 18 cwt. 


+5 40h I 3 14 214 value of F owt. 
1 1 14 8 82 75 ditto of 7d. 
Pb. J, 4 1155 ditto of 34lb. 
' 73932} ditto of Hb. 


| £128 7 2,607, anſwer. 


(163) 19ewt. 3qr. 111b. of hops, at 41. 11s. gd. per cwt. 
(164) 19cwt. 3qr. 19lb. of ſugar, at al. 48. 8d. per cwt, 
(165) 11ewt. 1qr. 16Ib,-of ſoap, at 3l. 78. per cwt, 
(466) g cwt. 3qr. 1olb. of treacle, at 11. 18s. 9d. per 
cwt. , 8 | 
$167) ton 13ewt. 3zqr. 191b. at 14]. 1 2 gd. per ton. 
(168) 3qr, 191b. 10 02. at 111. 128. 53d. per cwt, 


c 152 7402. 2dwt. N of ſilver, at 46. 117d, per OZ, 


_ (170) A pair of chaſed ſilver ſalts, weight 7 oz. 11dwt. 


(173). 


Part I. TARE AND TAE. 111 


171) 571 0z. 14dwt. 16 gr. at zl. lan e per 03, | 

55 bar is the rent of 725a, zr. igp. of land, at 
21. 118. gd. per acre? 

(173) 51A. zr. 15p. at 4l. 108. per acre. 

(174) 97a. 14p. at 3l. 111. 10d, Kerr 


(175) 514 yds 3qrs zu. at 175. 94d. per yard. 
(175) 125 ells Eng. 19r. In. at 1]. dag. 1 per ell. 


(177) What coſt 17 French ells 1qr. zn. of Bruflels lace, 
at zl. 198. 114d. per ell? 

(178) 349 Flem. ells Iqr. 30. of holland, at 11. 118. 6d; 
per ell. 

(179) 475yds 3qr. 2n, at 11, 145. 91d. per ell Engliſh. 
(180) 3758 ells Engliſh, at 188. 114d. per yard. 


1992 
1 


Ls 


TARE ANY TRET. 


1. Tart and Tret are practical rules for JeduRing certain 
allowances. made by merchants and tradeſmen in ſelling 
their goods by weight. 
2. Fare is an allowance made to the buyer for the weight 
of the box, barrel, bag, cheſt, wrappers, &c. 
aal. 3. Tret is an allowance of Alb. = 1041b. for waſte, 
&Cc, 
| 4. Chp,, or draug Je, is an allowance of aid. for weer 
z owt. made by the ſeller to the buyer, that the weighs 
may hold good when ſold by retail. 
5. Groſs Weight is the whole weight of any ſort of 
goods, together wich the box, barrel, bag, &c. chat con- 
t it. 
** ne ownee is dotted row 
gro | 
7 * Wiight is what remains after all allowances are 
deducted. dees 


| Projefition . N 
. When the Tare is ot. fo nach in the rol groſs af 
A the neat weight. z dope, 
Rule. Subtraft the tre from the groſs, and the re. 
W vil be che neat weight. 7 


| "WE: Prop. 


t. 


111 - TARE AND TRET. 


Prop. 2. When the tare is at fo much per box, bag, barrel, 
Dc. 10 find the neat weight. 

Rule. Multiply the number of boxes, bags, &c. by the 
tare, and ſubtract the product from the groſs. 


Prop. 3. When the tare is at Co mp per hundred weight, 
to find the neat weight. 


Rule. If the tare be an Manns part of a cat. divide 
the groſs weight by the aliquot part, and the quotient will 
be the tare to be deducted from the groſs. If the tare be 
not an aliquot part of a cæbt. firſt _ ſome aliquot part 
of a cut. and then part of Hat part, &e. according to the 
nature of the queſtion, the ſum of t1e quotients * 
to theſe parts will be the whole tare, which deduct from 
the groſs. 


Prop. 4. The groſs weight of any fort of merchandi iſe given 
4o find the neat weight when the tret is allowed with tare. 
er Find the tare, as before, and ſubtract it from 
roſs, the remainder will be the /uztle. Then, divide 
— ttle by 26, and the quotient _ be 2 tret, which 
dene from the ſuttle. 


" Prop. 5 5. The groſs weight of any ſore. of merchandiſe 
given to find the neat weight, when tare, tret, and clo, are 
allowed. 

Rule. Find the neat weight by the laſt rule, and call 
that the /econd ſuttle. Then divide the ſecond ſuttle by 
168, and the quotient will be the cloff, which deduct from 
the ſecond ſuttle. 


Note 1. The above rule will only give the neat weight when cloff is 
2 Ib. for every 3 ct. which is generally the caſe. The 168 is found by 
dividing 3 ct. or 336 Ib. by 2; hence it will be very eaſy to find a di- 
viſor when any other allowance of cloff is made. At the Cuſtom- houſe, 
the following allowances are made upon goods imported, viz. 1 1b. upon 
goods not weighing leſs than 1 cwt.—2 lb. from 1 to 2 cwt-—q lb. from 
2 to 3 cwt.—4 1b. from 3 to 10 cwt. —-71Þ. — 10 to 18 ct. —and lb. 
trom 18 to 30 cwt. and upwards. 


2. There are other allowances, ſuch as break, which ze ſometimes at fo. 
moch per hhd, bag, &c. and damage, which is ſo much in the whole for 
any part of the merchandiſe which may have received injury. 


I TAKE AND, TEETS *. 
Examples to Propeſttion 1. = 277 


(1,) What is the nee weight. of 6 u re Fink 
0 . eg 12:cwt. 3. kb. W e 
85 i 


12cwt. 3 r. 1 a5. 


9 * 
* - 
* l 


77 * to whole groſs weights 
7 2: 14 tare, 


69 1 24 neat weight. 
(2) Required the neat weight of 27 bales of flk, earl 
weighing 3494 lb. groſs; tare in the whole zt. 191. 15lbu 
| (3:) Required the neat weight of 29 hhds of tobacco,. 
each 3 14cwt. 3qr. 1 171b. groſs; tare in the whole 
1547 lb. 

(4.) In 43 bags of cotton, each weighing 2. 197.. 
w_ groſs, tire in the whole 77;31b.. what is the neat 
weight? . 
(5.) What is the neat weight of 4 'hhds- of ſugar, weigli» 


ing as follows, viz. 


No. Curt. gr. 1b, 16. 

k 2 5 5 a 1 | 
ST, 2 4 I 10 a (84) 
„ee EH Phnwnt 7 4 14h» cee, 
a 1 eee 
K — — — V 

— to Prop. man 15745 


(G.) What is"the, neat. weight: of 12, khds of tobacens 
each weighing 5cwt. 3qr. 14b. gn. tare 2 971b.? 
cwt. gr. Ib-+t - . W . 


„ Seni WR 
8 A e cv 17s 3 4 wu gon 
"CL <6 

70 2 o whole ks 74 ap 

10 1 16 dre. 2 Kenn | 1 
— | — B38 
60 © 12 — —— 1 
— — Os 10 16, | f..4 


"its .) Required 


* 


. TARE AND TRET; 


(7.) Required the neat weight of 19 caſks of indigo, 
each weighing 4cwt. 1qr. 19lb. groſs; tare per caſk 35lb. 

(8.) Kcquired the neat weight of 47 hhds of tobacco, 
weighing 147cwt. 1qr. 111b. groſs; tare 751b. per hd. 

(9.) T 19 bags of pepper, each 844 lb. groſs; tare per 
bag 44{1b. how many lbs. neat? 

(10.) In 75 bales of filk, each weighing 2541b. groſs, 
tare per bale 144b, how many Ibs. neat? 

(11.) What is the neat weight of 354 barrels of figs, 
each weighing 1241b. groſs; tare 111b. per barrel? 


Examples to Prop. 3. be 


(i.) What is the neat weight of 7 barrels of figs, each 


weighing 2cwt. 1qr. 121b. groſs; tare 211b. per cwt.? 
£7,558 ct. qr. Ib. | 
2 112 


7lb. 2 © 7 tare at 141b. per cwt2 


we Fl 2 © groſs. 


1 © 3+ ditto at lb. per cwt. 
13 1 175 neat weight. 
{13.) Required the neat weight of 29 barrels of pot. aſh, 
each weighing 1cwt. 3qr. 18 lb. groſs; tare 12lb. per cwt. 
(14.) Required the neat weight of 15 caſks of argol, 
weighing groſs gzcwt. 2qr: 151b. tare 151. per cwt.? 
(15.) Required the neat weight of 19 barrels of an- 
Chovies, each . 35Ib. ws tare 11+1b. per cwt. 
(16.) Required the neat weight of 17 hhds of tobacco, 


each w ighing te 3r . 14h. groſs; tare 1916. per cwt. 1 
LCL. DB TIX 1 8 


| Examples to Prop. 4. 


{17.) In 7 hhds of ſugar, weighing groſs 47cwt. 2qr. 


Alb.; tare in the whole locwt. 2qr. 141b.; tret Alb. per 
' 204, how much neat weight? _ - 
| „ RO 


7 2 4 groſs. 


- "FI 00 @ 34. 20s, 


1, F 26)36 3 18 ſuttle, gn 
| 1 1 a9 Get. - 


— — 42 


35 3.57 hen. (18.) How 


.- * 
* 
* — * 


A 

* 

- . | 
L 1 
4 %s 


2 


art I. TARE AND Tr. ti 


igo, (18.) How much neat weight 1s contained in 12cwt. 
b, qr. 19lb. groſs; tare in the whole 371b.; tret Alb. per 
"oP 04? : genes | | 

(19.) Required the ngat weight of 19 cheſts of ſugar, 
per- ch weighing 7cwt. 3qr. 191b. groſs; tare 121b. per ct. 


et 41b, per 104. 

(20.) Suppoſe 19 lb. per cwt. tare, and 4lb. per 1041b, 
ret, were allowed on 19 ca'ks of -prunes, each 4cwt. 1qr,- 
141b. groſs, what would be the neat weight? 


Examples 10 Prop. 5. 8 f 
(21.) Required the neat weight of 45 hhds of tobacco, 
weighing groſs 224cwt. 39r. 20l.; tare 2;cwt. 3qr.; tret 
Ab. per 1041b. ; cloff zlb. for every 3 cyt. 
cwt. qr. 
224 * 20 groſs, 
25 3 O tare. 
ym 
36)199 © 20 ſutth, __ 
T 7 2 13 tret. 8 


168) 191 2 2 ſeeenduttle. 
3 1599 cloff, 


— —L————— — * 


190 1 14,2, neat. 


(22.) Im 7 Ads of tobacco, each weig ing groſs' 
ewt. zar. 171b. ; tare 111b. per cwt.z tret 4Ib. per 1045 
cloff 2iþ. for every 3cwt. how much neat weight ? | 
(23;) The neat weight of 5 cafks of currants is re- 
quired, each weighing 7cwt. 3qr. 1 ilb. 2 tare zqr. 
111b, per caſk; tret Alb. per 1041b.; and cloff alb. per 
»36lb. 1 22 4 r i ve 1 
CLass II. exercifing all tht Propan t. 
(24.) Bought- igewt. 19p., 274b-.groſs of tobacco in 
leaf, at 51. os. d. per cwt. neat, and 12cwt. 3qr. iglb. 
| Gunny rolls, at 5L 178. 8d. per got,: the are of the 
ormer was 1491b. and the latter 48 Hb.; what did the 
— oo: $36 10%? "(1% im 
25.) Bought 175 oi ſugar, esch ioc ut. Ir. 1415; 
tare 7. per cwz; tret Alb. per z0glb. 3 hal is the value 
at 2], 125. per cwt. neat? 


5 | (26.) Bought 


516 SIMPLE ENTEREST: . 


| (26.) Bought 7 hogſheads of treacle, each veghag 
wt. 3qr. 171b. groſs; tare 171b. per cwt. ; break 81b. per 
hhd; and damage in the whole, 99$1b.; what is the value at 
1]. 178. 6d. per cwt. neat? = 
(27.) In 29 parcels, each weighing. 3cwt. 3qr. 841b. 
'groſs; tare 81b. per cwt.; tret Ab. per 1041b; and: cloff 
21b. per zcwt; how much neat weight, and what is the value 
at a guinea and a half per ct. neat þ | 
(28.) The neat value of a hhd of Barbadoes ſugar was, 
14s 6d. the cuſtom and fees 21 11s 4d. freight 11 is 6d. 


Qorage 55 gd. the groſs weight was licwt 19r 151b. tare i 


r141h. per cwt.; pray what was the ſugar rated at per cwt. 
neat in the bill of parcels? _ | | 

(29.) In 7 hhds of oil, each weighing 3cwt 2qr 14lb. 

ofs ; tare 211b. per cwt. how many gallons neat, and 
what is the value at 58. 4d. per gallon ? 

(30. I have imported 87 jars of Lucca oil, each con- 
taining 57 gallons; what came the freight to at 5s 3d. 
per ewt. neat. reckoning 11b, in 111Þ. for tare, and 7;1b. 
of oil to a gallon? 


INTEREST. 


Definition 1. Intereſt is the premium, or money, which: 
one perion allows to another. for the ùſ of any ſum of 
money for a determinate ſpace of time. 

2. The principal is the money lent. ph" . 110 

3. The rate per cent. is a certain ſum, agreed on betten 
the, borrower and the lender, to be paid for the uſe of 
every £100 in the principal for a year. n 

4 be amount is the principal and its. intereſt added ta- 

getner. 7 


#+ \» 1 p 


1 0h SIMPEE INTEREST: 0 ' 

8 g efinitions Simple Intereſt is the money ariſing from the 
principal only, though ſuch intereſt ſhould — unpaid: 
for any number of years; thus, if the intereſt of £200 for 
142 be, C4: it will. be £8: fer 2 years, &c. or Car for 


8 year {ti fora quamer of a year, dc. | * | i\ -2 


rule 


* 1 
Sd Wi 3} 
A 


= 
.. SIMPLE INTEREST, = 117 


Per  Proo/iior 1. To find the intereſt of any ſum of money, 
ue at. uin the principal, the time of its continuance in years, a 
| - e rate per cent. given. : 
41d. Rule. Multiply the principal by the rate per cent. that 
rodact, divided by 100, will give the intereſt for one 
ear. Then, if the intereſt for one year be multiplied by 
WS he number of years given in the queſtion, the product 
in ve the intereſt for that time. Or, multiply the prin- 
J ipal by the rate per cent. and that produ@ by the time; 
e laſt product divided by 100 will give the intereſt re- 
quired. 
Note 1. If there be any parts annexed to the whole years, as K, ; or 3 
Ec. after you have found the intereſt for the number of years, add , 4 
or , &c. of one year's intereſt to it. 

2. If the rate of intereſt have any part or parts, annexed to it, as , or 
2, &c. after you have multiplied the principal by the whole number, take 
the reſpective part, or parts, of the principal, which add to the product, 
and proceed for the given time as above. 

3 If the rate per cent. is an aliquot part of 100, or if it can be divided 
into convenient aliquot parts, take the ſame part or parts, of the principal 
for the inte reſt of one year. 

Prop. 2. To find the intereft of any ſum of money, having 
the principal, the time of its continuance in days, and the rate 
per cent. given. | 

Rule. As 365 day are to the intereft of the given ſum 
for a year, ſo are the days given to the intereſt required, 

Or, reduce the principal into the loweſt denomination 
contained in it, then multiply it by the number of days; 
and that product by the rate per. cent. for a dividend: let 
this dividend be divided by 36500, and the quotient will 
be the anſwer in the ſame denomination as the priucipal 
was reduced to. 

Note. ¶ the intereſt of a ſum of money is required for any number of 
weeks, reduce them into days, and pruceed as above; or, as 52 weeks | 
are to the intereſt ot the given ſam for a year; ſo are the wee given to 


the intereſt required 
Prop. 3. To find the intereft of any ſum of money, having the 
principal; the time of its continuance in years nd months, or 
years, months, and dazs; and the rate per cen. given. 
Rule. Find tae intereſt for the year, by the firſt rule, 
work for the montis by the aliquot parts of a year, and 
for the days by the aliquot purts of a month, reckoning 

12 months to a year, and 30 days to a month, = xi 
, Note. 


—_ 


113 SIMPLE INTEREST. 


Note. T hong the rule to Prop. 3, be not preciſely accurate, yet it will 
be found not lefs uſeful than the others which are ſo; for, in ſome caſes, it 
is cuſtomary to conſider the time elapſed different ways. Thus, in the 
courts of law, i; tereſt is always calculated in — quarters, and days; 
dut, in calculating the intereſt on the public bonds of the South-ſea and 
India Companies, and in the Bank of England, &c. the time is generally 
taken in calendar-months and days; and on Exchequer-bills in quarters of 
a year and days. 


Prop. 4. When the amount, time, ard rate per cent. are given 
to find the principal. , 

Rule. As the amount of L100, at the rate and for the 
tie q given, is to L100, ſo is the amount given to the prin- 
cipa 

Prop. 5. When the amount, principal, and time, are given 
to find the rate per cent. 

_ Rule. As the principal is to its intereſt, for the whole 
time, ſo is C100 to ita intereſt for the ſame time; divide this 
intereſt by the time and the quotient will be the rate per cent, 

rap. 6. When the principal, rate per cent. and amount, are 
ven to find the time. 

Rule. As the intereſt of the principal for one year, at 
the given rate, is to one year, ſo is the whole intereſt to 
the time ** 


Examples to Propoſition 1. 
Fr ) What i is the. intereſt of 3571 108. for 3 years, at 
J per cent. fer annum? 


3571. 103. principal. * Or FR 
5 rate pet cent. £357 10 principal. 
— | rate r cent. 
20 17 17 6 1787 10 ; 
i $ 17,50 — N — 
0 12, 55 12 6 aſe}; - £ 53,63 20. 
— — — — 20 
P d. 6,00 vw . — 
— Or, tb, 8. 12,50 
_ * 5 PORT | 12 4 
* £127 17 6 | d. 6, oo 
11 | 
Iatxrelt for 3 years £53 12 6 l 


2 4 ; (2. Required 
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; 
it will g (2.) Required the intereſt of 3491 10s. for 7 years, at 
per cent. per annum. ; 
(3.) Required the intereſt of 4291 11s 6d. for 6 years, at 
per cent. per annum. 35 
(4.) What is the intereſt of 6251 158. for 31 years, at 
per cent. per annum: 
(5.) What is the intereſt of 4941 13s gd. for 5+ years, 
t 5 per cent. per annum? bh | 
W (6.) Required the intereſt of 700 guineas, for g years, 
nt 4+ per cent. per annum. 
(7.) Required the intereſt of 440l. for 74 years, at 35 
r cent. per annum. 4 
(8.) Required the intereſt of 5001 158. for 51. years, at 
t per cent. per annum. 8 
( 9.) Required the intereſt of 971 18s 6d. for 34 years, 
t 44 per cent, per annum. 


: Examples to Prop. 2. 5 1 
(10.) Required the intereſt of. 3571 108. for 65 days, at 
5 per cent, per annum. | . 0 


The intereſt for 1 year, by the firſt example, is 171. 178. 6d. 
Then, as 365 days : 271. 178. 6d. : 65 days to gl. 38. 744-543 


Or thus, * 


The principal reduced, to the loweſt term mentioned in it, is 7150 ſh. 
hich multiply by 5, the rate per cent. and then by 65, the number f 
days, and tue laſt product will be 2323750 ſh. for a dividend, Which div 
by 36500, after the manner of compound diviſion, and the quotjent wh 
dc 633. 744.9 +, or Jl. 7 71.3 5 4 above. | 


(11.) Required the intereft of 194 116 6d. for 315 days, 
at 4x per cent, per annum. my 
(12.) What is the intereſt of 7ool. for 149 days, at 44 
r cent, per annum? 1 Nn een 
(13.) Required the intereſt of 4941 128 rod. for 2h 
weeks, at 5 per cent. per annum. II 5 
(14. ) Required the intereſt of 3471 10s, for 18 weeks, 
at 4 per cent. per annum. | 
| (15.) Required the intereſt of 5401 108. from Jan. F, 
2799 © Sept. 22, in the ſame year, at 4 per cent. per 


1165) What 
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(16.) What is the intereſt due on an Exchequer-Bill of b; 


400). value, at 34 per cent. per annum, for 2+ years, and 
59 days? \ 

(17.) Required the intereſt due upon an Excheguer-Bill 
of 100l. value, for 294 days, reckoning the intereſt at 3d. 
per day. + | 

Examples to Prop. 3. 

(18.) Required the intereſt of 3421 10s. for 3 years; 

4 months, and 15 days, at 4 per cent. per annum. 


3421. 108. Im. 1 131. 145. intereſt for 1 year. 
= [ON 
13470 © 41 2 intereſt for 3 years. 
20 15d. ] 4 11 4 intereſt for 4 months, 
— | | 11 5 intereſt for 15 days. 
14]c0 3 | 
46 4 g anſwer. 


(19.) Required#the intereſt of 500 guineas for 5 years 
9 months, and 27 days, at 4+ per cent. per annum. 
- (20.) What is the intereſt due upon an India Bond of 
zool. value, at 3$ per cent. per annum, from May 15, 
1787, to September 22, 1789 8 
(21.) Sold an India Bond, of 100l. value, with Intereſt 
due thereon, for 2 months 17 days, at 4 per cent. per 
annum, premium 108. what is its value? | 
(22.) A gentleman left his daughter, by will, 8751 10s. 
to be paid her when ſhe is 21 years of age, with intereſt at 
per cent. per annum. Now ſhe was 18y. 7m. zd. old at 
LE father's deceaſe, reckoning 12 months to a year, and 
30 days to a month. Pray what will be the amount of her 
fortune, when ſhe comes of age? 


_ » Examples to Prop. 4. | 
(23.) What principal, put to intereſt for ſeven years at 
5 per cent. per annum, will amount to 4651 8s 3d? | 
51. intereſt of 2001, for z year, 
7 ame. 8 — 
35 intereſt of 100 l. for 7 years. 
5 0 ; | 
1:5 mount of 10 0l. at g per cent. annum, for year 
As 3. L. : 100. i 46 l. be. 1 0 on. wr Jorg 225 
5 (24-) What 


+> 
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(24.) What principal, put to intereſt for 5 years, will 
amount to 5701 16s 6d. at 4 per cent. per annum? | 

(25.) What principal, put to intereſt for 31 years, at 
41 per cent. per annum, will amount to-205] 118. 71d. 57 
(26.) What principal, put to intereſt for 45 years, will 
umount to 350l 128 6d. at 34 per cent. per annum? 


* 


r "XS y 
1 2 


Examples to Prop. 5. 
| (27.) At what rate per cent. will 4751 13s gd. amount 
e ;70! 165 6d. in 5 years time? 
| 5701. 165, 6d. amount. 
475 43,9 principal. 
95 2 9 intereſt. 


As 475l. 133. 9. 1 95l. 25. 9d. 10al. to 201. 
This 20l. divided by 5, the number of years, gives 41. the rate pet 


cent. 


(28.) At what rate per cent. will 3441 15s. amount to 


4651 8s 3d. in 7 years time? 
(29.) At what rate per cent. will 1751 18s. amount to 


2051 115 74d.4 in 31 years? 
(30.) At what rate 2 cen 
350l 12s 6d, in 41 years 


Examples to Prop. 6. 


(31.) In what time will 3441 158. amount te 46 fl 8s 3d. 
at 5 per cent, per annum? | PEE 
344!. 155, principal. 


t. will zool. amount to 


- 


4651. 8s. 3d. amount. 


5 rate per cent. 344 15 0 principal. 
L 17123 15 120 13 3 whole intereſt, 
a 20 — — 
s. 4175 | 
i2 As 171. 48.90. : 1 year :1 120]. 135. 3d. to 7 years, anſw. 
d. 9 % | 


(32.) In what time will 4751 13s gd. amount to 
$701 16s 6d. at 4 per cent. per annum? | 
(33-) In what time will 1751 18s. amount to 
2051 11s 73d.F4, at 41 per cent. per annum? N 
, (34-) In what time will 30ol, amount to 3501 128 69, 
at 34 pep cent. per annum? | | 
CLass 


= 
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CLass II. Promiſcuous Queſtions. 


(35.) A young gentleman, whoſe father has been dead 
12 years, is informed by his guardians that his fortune | 
amounts in caſh to 264161. and that they have allowed 
him 5 per cent. ſimple intereſt for the uſe uf the money his | 
father left him, except 100l. which was deducted annually Wi 
for his education ; if the gentleman is now 21 years of age, 
pray what money did his father leave him? 

(36.) Lent my friend 2ol. October 21, 1782; on the 
22d of May, 1784, I borrowed of him 1501. and on july 
zo, in the ſame year, 1501. more, On July 21, 1785, I paid 
kim 151 188.—on Auguſt 21, 40l.—on October 21, 50l.— 
on February 13, 1786, I paid gl 12s.—on June 13, 111l.— 
and on. January 13, 1787, 8ol. How ſtood our account at 
that period, allowing 5 per cent. ſimple intereſt for the 
money ? | 

(37.) Lent 500 guineas at 4 per cent. per annum, | 
which by the 25th of September, 1788, was raiſed by the 
intereſt to 70ol 15s. Pray on what day and in what year 
did I lend the money ? 

(38.) If 1o0l. in 11 years gain 381 10s. in what time 
would any other ſum gain as much intereſt as will make its 
amount 5 times the principal ? 

(39.) What difference is there between the intereſt of 
cool. for 44 years, at 5 per cent. and half that ſum fo 
twice the time, at half the ſame rate per cent, ? 

(40.) Lent William * per bill, (dated Auguſt 1, 
1786) payable 2 months after date, 9571 188. which I re- 
ceived as follows, viz. October 5, 941 175. November 27, 
471 195 6d. December 15, 100 guineas; January 1, 1727, 
551 ris 4d, March 15, 1o1l 14s. May 12, 105 puincas; 
Auguſt 19, 140l 2s 6d. September 11, gol 6d. and on 
March 15, 1788, I received the balance of tie principal. 
Pray what intereſt ought I to claim at 4 per cent.? 


BROK AGE, or Brokerage. 


Definition. Brokage is an allowance of ſo much per cent. 


made to perſons called Brokers; who, from their _—_ 
edge 
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dge of merchants and the different branches of com- 
erce, are generally employed in buying or ſelling goods 


dead br others. | "In 
tune Propoſition 1. To find what allowance muſt be made to a ; 
wed roker fer buying or ſelling goods, having the rate per cent. and 


alue of the goods, c. given. 

Rule 1. Divide the given ſum by 100, and take parts 
om the quotient with the rate per cent. 

Or, 2. As L100, is to the rate per cent. ſo is the given 
m, to the brokage. . 

Note. The allowances made to brokery are generally at 28. or 28. 6d. 


er cent. but, ſhould the brokage ſo far accumulate, from repeated nego- 
iations, as to exceed 20s. per cent. it muſt be calculated by the follow - 


vg rule of commiſſion, or by the ſecond rule given above. 


Examples. 
(1.) Snppoſe I employ a broker to ſell goods for me to 


the amount of 715h. 158. what is his allowance at 38. 9d. 
per cent.? h | 


* of * 404 -S 
ME 475 x5 17 3 "2 
its 20 — 

— 1 3 1 17 10 9 

of 8. lis 8 114 45 

— * —4 
or — C1 6 10 35 anſwes, 
d. 1180 —— — — — 
I, + d 
e- ꝗ—ü— 
0 f. 3120 
& : Or thus, 
7» As 100. : 38. 9d. 1 717. 15s. 2: 11. 63. 10d. 7. anſwer, 


(2.) When a broker ſells goods to the amount of 
71341 15s 10. what may he demand for brokerage, if he 
15 allowed 55 9d. per cent.? 

(3.) Suppoſe I employ a broker to ſell goods for me to 
the amount of 10571 17s. what may he demand for bro- 
kerage, if I allow him 4s 7d. per cent.? 

(.) What is the brokerage of 37591 17s 6d. at 19s 94d. 
per cent.. 


M2 Cuase 


— — —ũ—̊Ij— ⁰ V ! - =, — WI, ——— ́ rr = oe p 2 ——u—— 


— —— ſ M — — — 


— 


2 —— — 
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Crass II. 


(5.) If a broker ſells goods to the value of 750l. 199%. 
at an allowance of 41. per cent. how much is due to him? 
(6.) Required the brokerage of 29471. 158. 6d. at zl. 
per cent. 


COMMISSION. 


Definition. Commiſion is an allowance made by merchants nl 
to their factors, or agents, in foreign countries, for buying Wl 
or ſelling goods; and is generally at a certain rate er 
cent. according to the cuſtom of the country where the 
factors reſide. N 

Propoſition. To find what allowance muſt be made to a factor 


| at any rate per cent. having the ſum given, from which his com- 4 


miſſion is to be taken. 4 

Rule 1. Multiply the ſum by the rate per cent.; the 
product, divided by 100, will give the commiſſion, 
Or, 2. As L100, is to the rate per cent. ſo is the given 
ſum, to the commiſſion. "= 


Note, If the rate per cent, be leſs than 20s. proceed by the preceding 
rule for brokerage, or by the ſecond rule given above. 


- | Examples. 


(1.) If I empower my factor to purchaſe goods for me 
to the amount of 500l. 145. what does his commiſſion come Wl 
to at 2; per cent.: 

Jol. 148. Or thus, 

| 24 La 7, ]500l. 145. 


: — — — 
1001 3 £12 10 4 
250 7 — 
1. 12151 15 = | 
20 : 
— Or, 
s 1035 If 100l. : 21. 108. :: Fool. 14s. to 
12 121. 108. 44. anſwer. 
d. 4020 


Anſwer 121, 10s. 434. 
(2.) My 
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(2.) My factor informs me that he has bought goods, 
2 my account, to the amount of 7571. 14s. what comes 


is commiſſion to at 341. per cent.? 

(3.) My factor informs me that he has ſold goods on my 
ccount to the amount of 5o0l. 178. what comes his com- 
iſſion to at 14 per cent. 3 

(4) Conſigned goods to my factor, as per invoice, to 
e amount of 11751. 145. what does his commiſſion come 
d at 43 per cent.: 


Crass II. 


(5.) If J allow my factor 73 per cent. for commiſſion, - 
hat may he demand for purchaſing goods for me to the 
mount of 9771. 18s.? | 

(6.) What does the commiſſion of 94971. 15s. come to 
t 125 per cent.? 155 


INSURANCE. 


Definition. Inſurance is a ſecurity given in conſideration 
of a premium of ſo much per cent. paid down by the x 
prietors of goods, &c. to the inſurers, whereby they eu- 
gage to anſwer for the loſs or damage of ſhips, houſes, 
goods, &c. by ſtorms, fires, or other accidents.. | 
Prepofition. To find what premium muſt be given for an In- 
ſurance of property, to any amount, at any rate per cent. 

Rule I. Multiply the value of the property by the rate 
fer cent. the product, divided by 100, will give the pre- 
mium to be paid down. If the rate per cent. be leſs than 
20s. divide the value of the property by 100, and 
parts from the quotient with the rate per cent. 1 

Or, II. As / 100, is to the rate per cent. ſo is the given 
ſum, to the premium. 


Examples. | 


(1.) What premium muſt be paid for an inſurance of 
goods to the amount of Fool. 145. at 24 per cent.? 
Anſwer 121. 10s. 4d. - 


This example is the ſame as the firſt in Commiſſion, and muſt be 
worked in the ſame mauner, | 
M 3 | (2.) What 
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(2.) What premium muſt be paid for infuring goods to 
— — of 7151. 15s. at 3s. gd. per cent.? Auſitb. 
II. 68. 10d. 


This example is the ſame as the firſt in Brokerage, and muſt be worked 
in the ſame manner. 


(3.) What premium mutt be given as a pledge for the 
inſurance of an Eaft-India ſhip and cargo, valued at 
475751. 188. when the rate of inſurance is 174 per cent.? 

(4.) Shipped off goods for Jamaica to the value of 


47941. 18s. when the rate of inſurance was 114 per cent. 
what premium muſt be paid in London for an inſurance to 


recover the ſaid value in cafe of failure of the voyage? 
Cr ass II. 


(5.) When the inſurance of goods ta a certain ou is 
153 per cent. wiat premium muſt be —— as a pledge {.r 


the ſecurity of goods to the amount of 7000 guineas? 
(6.) Suppoſe I inſure goods to the amount of zool. 18s. 
what premium muſt I pay at the rate of 28. 6d. per cent.? 
(J.) My factor at Barbaders configns goods to me, 
amounting to the value of 5791. 15s, 6d. what premium 
muſt I pay for an inſurance of thoſe goods at 114 per cent.? 


PURCHASING or STOCK. 


Definition. Steck is a general name for the capitals of 
our trading companies, and the money borrowed-by govern 
ment, at ſo much per cent. to defray the expences of the 
nation, 

Propofitian. To aſcertain the value of any quantity of ſtoct 
at any given rate per cent, 

Rule. If the current price of the ſtock to be transferred 
be under par, viz. leſs than £100, multiply the ſtock by 
the rate per (ent. the product, divided by 100, will give the 
purchaſe, IF the price of the ſtock be above par, multiply 
the quantity to be transferred by ſuch part of the rate per 
cent. as exceeds 100; divide this product by 100 as before, 
to which add the given ſtock for the whole purchaſe. 


6 Or, 


: 
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Or, As (ioo ſtock is to the rate per cent. or current 
"rice, ſo is the ſtock to be transferred to its current value. 


Note. The principal trading companies in England are the Eaſt» India 
and South-ſea companies. Every capital ftock, or fund of a company, is 
raiſed for fome particular purpoſe, and limited by parliament to a certain 
ſum ; it therefore follows, that, when that ſum is —_— no ftock can 
be bought of the company; yet the ſhares already purchaſed may be trans- 
ferred from one perſon to another. The government annuities, and ocher 
fecurities of money, which has at any time been raiſed by the authority 
of parliament for the public ſervice, are to be conſidered as national debts, 
contra ed on the credit of ſome certain tax; various intereſts for which 


cent . : 
erg dcbts arc a:mually paid to the public from the produce of the taxes; and 
p\ muſt continue to be ſo paid till theſe debts are redeemed of aid' off, by 
| the ſame authority by which they were contraſted. This plan of raifing 
money for the exigencies of the ſtate, commenced ſoon after the Revo- 
lation in 1688, and is the eaſieſt and beſt method of raifing money, both 
: for the ſubject and the ſtate, when managed with economy and prudence, 
rt v We know, from experience, that taxes, laid on ſuch artictes as could 
e {or well ſupport the weight of them, have produced conſiderable ſurpluiſes; 
that iz, they have amounted to more than the abſolute - ſecurity engaged 
for; hence forcigners as well as natives have been induced to advance their 
18+, money on ſo ſaſe a foundation. Theſe ſurpluſſes, after payment of the 
t.: intereſt they ſtand charged with, are carried to n ſeparate. and diſtinct 
me, account, known by the name of the Sinting Furd. This fund was 
um to be kept mf} ſacredly for the valuable purpoſe of leſſening, or ſinking, 
ö a1d paying off gradually the national debt, by an act of George I. anno 
N. 1716; and bad not this act been rendered inetfectual by ſubſequent acts, 
the national debt, and conſequently the taxes raiſed. to pay off its in- 
tereſt, could never have amoynted to that, enormous height, which we 
now fi d them. The prices of ſtocks are continually fluctuating above 
and below per; for, if there are more buyers than ſellers, a pecſon, who 
, is indifferent about felling, will not part with his ſhare without a confi- 
of derable pcoſit: and, on the conitrary, if many are 'difpoſed to ſell, and 
few inclined to buy, the value of ſuch ſhares will naturally fall. So, 
In- when a perfon, who is unatquainted with tranſaſt ions of this nature, reads 
he in the papers the price of ſtocks, where bank-ſtock is marked perhaps 
1404, India ſtock 1555, South-ſea Rock +974ah, he is to underſtand that 
4 ( 100 of thoſe reſpectwe ſtocks ſell at ſuch a time for thoſe ſeveral ſums. 
In comparing the prices of the different ſtocks one with another, it, muſt 
de remembered, that the intereſt due on them from the laſt payment is 
d taken iuto the current price, and the ſeller never receives any ſeparate 
confideration from it, except in the caſe of India bonds, where the in- 
"4 tereſt due is calculated to the day of ſale, and paid by the purchaſer over 
le and above the premium agreed for. But, as the intereſt on the different 
ly ſtocks is paid at different times, this, if not rightly underſtood, would 
oy lead a perſon, not well acquainted with them, into conſiderable miſtakes 
in his calculation of their value; fon.e always having a quarter's intereſt 
, 


due on them more than others, which makes an appearance of a conſider- 
able difference in their price, when, in reality, there is none; thus, for 
inſtagce, 
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inſtance, Old South-ſea Annuities ſell for 8 54, or £851. 108. while Nev 
South-ſea Annuities. fetch only. £844, or 84l. 15s. though each of 
them produce the ſame annual ſum of 3 per cent. but the Old Annuities have 
a quarter's more intereſt due on them than the New Annuitieg, which amount; 
to 158. the exact difference. If a perſon purchaſe. a nominal 100 in the 
3 per cents. for {60, he makes 5 per cent. of his money; for 


460 : C3. 1 L200 : £5 
Examples. 
(J.) What muſt be given, (2.) What is the purchaſe 


for 7501. 16s. in the 3 per | of 54ol. 16s. Bank-ſtock, at 
cent. annuities, when 6441. | 1124 per cent, ? 
will buy . Here the rate exceeds 100l. by 124, 
I 7501. 16s: N 540l. 168. 
8 125 
boob 8 6489 12 J 
8 I 338 © 1 
— — . 1 ++ 
4805r 4 | ! £68]27 12 TH 
93 17 | ”" 4 
C4811 n 5. 55a 6 
20 12 A 
— — —— wn 
s. g|or £5 LIM d. 6421 | 
An ſwer. 4811. 9188. £638 «x 6 r. J 
Or thus, 540 16 © add; 3 
As 10ol. : 641. : 7gol. 165, : 4911.9 808. w 
| | 609 Þ 
Or thus, LK: £51 1 


. 


As 100. : 11241. :1 54ol- 16s. : 6agl 18. 6.5.4. 


(3.) What is the purchaſe of 75751. 19s. Bank-ſtock, at 
1254 per cent.? | | 1 The 

(4.) Required the purchaſe of gool, South-ſea ſtock, at 
891 per cent. 5 

GC.) What muſt be given for 1759 l. 188. gd. India flock, 
when 1964l. will purchaſe 100l.? 

(6.) Bought 5oool. capital ſtock in the 3 per cent. con- 
ſolidated annuities, and paid brokerage 4 per cent, on the 
capital, what was the purchaſe at 853 per cent.? 


(2. What is the value of 7591. 10s. South- ſea old an- 
nuities, at 644 per cent. brokerage 4 per cent? 


(8.) on 
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8.) On February 28, 1784, a gentleman employed a 
pker to purchaſe 70,000]. 3 per cent. annuities, for the 
Founters in May, at 61 per cent.—ſome little time after, 
bone broker informs his employer that the 3 per cents. 
fallen 4 per cent. below the price he bought at, and that 
> houſe are bulls for the reſcounters; upon which the gen- 
man orders him to ſell out, on May 25, at 56+ per cent. 
hat did he loſe by this buſineſs, allowing the broker x per 
nt. for buying and ſelling ? 


hile Neu 

each of 
ties have 
amount 
© in the 


rchaſe 
ck, at 


DISCOUNT. 


—— Diſcount, or Rebate, is an allowance made 
r the payment of any ſum of money before it becomes 
ze; and the preſent worth of any ſum, or debt, is ſuch a 
m as if put to intereſt for the time, and at the rate for 
hich the diſcount is to be made, would amount to the 
m, or debt, due. , 
Propofition. Any ſum, due ſome time hence, being given to find 
7 8 ent value to the creditor, diſcounting at any rate per cent. 

ule. As the amount of £100, for the given rate 
me, is to £100, ſo is the given ſum to its preſent worth. 
he difference between the given ſum and its preſent value 
11] give the diſcount, | 
Or, As the amount of L100; for the given rate and 
ame, is to the intereſt of C100 for that time, ſo is the 
given ſum to the diſcount, The difference between the 
piven ſum and its diſcount will give the preſent value. 
Note. The preceding rule is built upon this baſis, viz. that the preſent 
verth of any ſum of money, due ſome time hence, put to iatereſt for 
he time, for which the diſcount is to be made, ſhould arnount to the ſum, 
debt, duo: and' that the Viſcount, put to intereſt for the ſame time, 
Mouid amount to the iriteceſt of the ſum due for that time. | 

2. Thus, the pr-ſent 2v2r:b of £100, due one year hence, diſcounting 
At the rate of 5 per cent. is C95 4s. 939. and the diſcount of £ 190 fox 
one year, at the rate of 5 per cent. is 4l. 15s. 6d. 5d. according to the 
rule. Now, if the creditor ſhould put the preſent money allowed him (viz. 
£95 4. 93 .) to intereſt, :t the rate of 5 per cent. for- 1 year, it will | 
amount to {100 exactly, and therefore he is not injured : again, if the 
Jebtot put > the diſcount allowed bim ( viz. £4 15% 25d.) to intereſt, at 
the rate of 5 cent, for one year, it will ambunt to £ 5, the exact ſum 
which he might have made of the £ 100, had be kept It in his 5 till 
it beeame due. HS, X 

6 | 3 it 


dy 124, 


fs a. LD 
0 


I 
2 . 


130 DISCOUNT. 


3. It is cuſtomary with bankers, in diſcounting bills, do calculate & 
intereſt of the ſum drawn for, in the bill, from the time of their diſcount. 
ing it to the time it becomes due, including the days of grace. — By chi 
practice they make the diſcount more than it ought to be. 

4 When goods are bought or ſold, on which diſcount is to be made fey 
preſent payment at any rate per cent. if no time is ſpecified, the interct 
of the value of the goods for a year is the diſcount, 

5. When goods are ſold to any amount, payable at different times, at 
the ſame or different rates per cent. calculate the preſent worth of each 
payment ſeparately, as a debt independent of the other payments, and the 
ſum of theſe will be the preſent value of the goods to the ſeller. 


Examples. 


(1.) What is the preſent worth and diſcount of 5501, 105. 


for 9 months, at 5 per cent. per annum? 
6m.|3]{5 intereſt of 100l. for 1 year. 
zm. 2 10 ditto for year. 
1 + ditto for years 


4 15 ditto for I of a year, 
400 © 


£103 15 amount of 100l. for I of a year. 

As 1031. 158. : 100l. :: 5501, r08. : 530l. 128, fd. 25, the prefent 
worth; which, deducted from 5 fol. 108. gives 191. 274, 114d.$7 for 
the difcount. 

Or thus, 

As 1031. 153. : 3l. x55. :: 550l. 10s. : 191. 278. 113d. $7 the dif- 
count ; which, deducted from 5501.10s. gives 5301. 128. 034-25 for the 
preſent worth. | 


(2.) Required the preſent worth of 5941. 145. gd. due 
8 months hence, allowing a diſcount of 54 per cent. per 
annum. 
(3.) Sold goods to the value of 91 5l. 178. payable 7 
months hence; what mult I allow for preſent payment, at 
8 per cent. per annum ? | | 
 (4.) How much ready money ſhould I have for a note 
« of 7gcl., which would be due 19 months hence, if I allow 
a — of 5 per cent. per annum? _- 

(g.) If a legacy of gool. be left me on the 22d of Se 
tember, to be paid at Chriſtmas, what muſt I receive if 1 
allow 6 per cent. per annum diſcount for preſent payment? 

(6.) What is the diſcount of 150001, for 57 days, at 73 
per cent. per annum ? ; | 


CLass 
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(7.) A bond, bearing date the 5th of July, 1788, is 
yable at Midſummer, 1789, valued 17571. 10s. what 
eſent money would have diſcharged it at the time it was 
de, allowing a diſcount of. 75 pu cent. per annum? 

(3.) Sold goods to the value of 7471. 18s. one third of 
aich is due immediately, + at the end of 7 months, and 
reſt at 10 months; what ready money ought I to re- 
ve if I allow a diſcount of 85 per cent.? Au. 7191. 4s. 91d. 
(9.) Sold goods to the value of 8ool. 16s. payable as 
lows, viz. + at 2 months, 4 at 3 months, 3 at 9 months, 
it 11 months, and the reſt at 12 months; what muſt be 
counted for preſent payment, at 5 per cent. per annum ? 
(10.) What ready money will diſcharge a debt of 
391. 195. 10d. due 3 years, 3 quarters, and 41 days 
nce, diſcount at 54 per cent. per annum ? 

(11.) What difference is there between the intereſt of 
coo for 20 years, and the diſcount of the ſame ſum for 
at time, the rate per cent. in each caſe being 51.? 

(12.) Scld zool. worth of goods to 5 different perſons, 
z. 1col. worth each; the firſt man pays at one year's end, 
e 2d at two, the zd at three, the 4th at four, and the 
n at hve, years' end. Now, if I allow each of them a 
ſcount of 6 per cent. for preſent payment, what ſhall I 
eive for my 500l.—and, ſuppoſing that I am not in im- 
ediate want of the money, and have no fear of loſing any 
art of it, whether will it be beiter to receive the debts 


ulate th 
iſcount. 
By chu 


made 2 
interet 


mes, at 


of each 
and the 


X l0s, 


they become due, and put them out to intereſt, at 6 per. 

per nt. till the end of 5 years; or to receive their — 
alue, and put it out to intereſt at the rate of 6 per cent. 

le 7 the end of 5 years? 

t, at 

note | 

low EQUATION or PAYMENTS. 


| Definition, When ſeveral debts are payable at different 
mes, bearing no intereſt till after the term of payment, 
he finding a time at which, if they are all paid togethes, 


71 either the debtor nor the creditor will ſuffer loſs, is called 
quating,. or reducing the tunes of payment to one. 
A Ss | 


Propefition. 


132 EQUATION OF PAYMENTS. 


Propofition. To find the equated time at which ſevera 
debts, payable at different times, may be paid at once, with: 
out loſs either to the debtor or creditor, allowing ſimple in 
tereſt, 

ule. Multiply each payment by the time at which it 
becomes due; then divide the ſum of the products by the 
ſum of the payments, and the quotient will be the time 
required. g 


Note 1. As this rule of Equation of Payments has been the occaſion of 
more diſputes than all the rules of arithmetic put together, the reader wil! 
not be diſpleaſed to find here the ſeveral ſuppoſitions on which its principal 
defenders have founded their demonſtrations. 


2. Mr. Cxker ſuppoſes the equated time will be true, When the ſum 
of the intereſts of the ſeveral debts which are payable before the equated 
time, from their terms to that time, is equal to the ſum of the intereſts of 
the debts payable after the equated time, from that time to their terms.' - 
But the argument by which he at:empts to prove the truth of the rule is, WA 
according to Mr. Malcolm, very erroneous. | 1 1 

GL 


3- Mr. Hatton ſuppoſes the equated time to be true, © When the in- 
tereſt of the ſum of the debts, from the time of the queſtion to the equated 
time, is equal to the ſum of the intereſts of the ſeveral debts from the 
time of the queſtion to the ſeveral terms of payment; and then, by an 
example, ſhews that the rule agrees with this ſuppoſition. a 


4. Mr. R. Burrow, in bis Diary for the year 1777, reduces the ſub- 
ject To find in what time the whole ſum of the ſingle payments will 
produce the ſame amount as that which ariſes from the ſum of all the ſingle 
payments, together with the intereſt of each payment from the time of its 
becoming due to the time of the laſt payment ;* and then gives an alge- 
braical demanſtration, which ſhews that the rule is true according to this 
ſuppoſit ion. | 


5. That the rule is uni verſally true, according to any of theſe ſuppo · 
ſitions, or that, if it be true according to one of them, it muſt neceſſarily 
de true according to the whole, is demonſtrated in the appendix to the 
Complete Practical Arithmetician, annexed to the Key. 


6. The following rule is the ſame as thoſe which Dilæverth, Walking- 
bame, and ſeveral other writers, have given as the true one. Ker. 
rule. Find the preſent wor:h of each debt, Jifcounting from the time at 
which it is payable, (by the rule of Diſcount) then find (by Prop. 6. of 
Simple Intereſt) in what time the ſum of theſe preſent-worths will amount 
to the ſum of the debts, and that is the time ſought. There ace other 
rules given by different authors, as Sir Samuel Mereland's, Ward's, Cc. 
but, upon a cloſe attention to their principles, they will be found exactlj 
the ſame as one or other of the rules already given: indeed, the foundation 
of Burrows demonſtration ſeems to have been taken from Moreland's rule. 
Mealcolm's rule will be given in the ſecond part of this treatiſe ; its requiring 
an extraction of the ſquare · root makes it inadmiſſible in this place. 


Examples. 
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iy Examples. | ü | X : 
(i.) A owes B 110l. whereof $61. is to be paid at two 
ears? end, 40l. at 31 years end, and 20l, at 4 yeary end; 
t what time may B receive the whole at once, w 
re judice to either party? | « 
50 multiplied by 2 gives 100 
40 — by 31 — 140 $243 of C124 
20 — by 4 — go 


" ſevera 
fs With 


mple in 
vhich i; 
by the 
he time 


caſion of 
ader wil! 
Principal 


110 ſum of the payments. 330 ſum of the products. F 
The 340, divided by 110, gives 3 years, the anſwer, If the times 
f payment, or debts, are of different denominations, they muſt always 
reduced to the ſame denomination before you attempt to ſolve a queſtion 


the ſi 
equated y the rule. X 
ereſts of (2.) A debt of 500). is to be diſcharged, viz. 100l. at 


rule i. months, 2001. at 4 months, and the reſt at '6 months, 
hat is the equated time for the payment of the whole 
the in. (3.) A debt of 70ol. is to by diſcharged thus; ”= 
quated WWF preſent, ( zoo at 6 months, Z 200 at nine months, a | 
om the reſt at 12 months; what is the equated time for the pay- 
by an ment of the whole? 1 2 
(4.) A merchant buys goods to the amount of CN. 
£350 of which is to be paid at 3 months, and the reſt at 
o months to prevent farther trouble, it is agreed to pay 
the whole at once, and to prolong the time of the firſt 
payment in proportion to the ſhortening the time of the” 
ſecond ; at what time muſt the whole be diſcharged with+ 
out prejudice to eicher? | 
(F.) A debt of Fool. 158. is payable as follows: £150 
at 2 months, 147]. 175. at 74 days, 1 pl 188. at 95 days, 
and the reſt at 5 months. It is to be diſcharged at ons 
payment ; what 1s the equated time, reckoning 30 days to 
« month? 


e ſub. 
ts will 
ſingle 
of its 
alge- 
o this 


po · 
larily 
o the 


% 


at | 2 
of CLiass II. 0 
hun : | 
— (6.) A owes B a certain ſum, which is to be diſcharged 
. 


as follows, viz. + at 4 months, 4 at 5 months, 4 at 7 
months, and the reft at 10 months. Now, if both parties 
ſhould agree to have the whole diſcharged at once, what is 


the equated time ? | 
| N 17) Adebt 


- 
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(.) A debt is to be diſcharged thus, + preſent, 3 at 
25 days, 3 at 3 months, and the reſt at 4m. 17d. what time 
may the whole be paid at once? 

(8.) Three legacies are left by a gentleman, in his will, 
_ payable by. his executors to one perſon, or his heirs. The 
firſt legacy of 500l. 188. is payable in £ a year, the 2d of 

gool. 175. 6d. is payable in 1 year 114 days, and the 3d of 

1700). 18s. 44d. is payable in 2} years. The legatee and 

. executors have agreed that the payment of theſe ſums 

_ ſhall be made at once; at what time mult that be, that 
neither party may be injured,” allowing ſimple intereſt ? 


, COMPOUND INTEREST. 


Definition. Compound Intereft is that which is produced 
not only from the ſum of money lent as the principal, but 
alſo from the intereſt, which, (When unpaid,) as it be- 
comes due, is added to the principal. 


Propefition. To ”_u the intereſt of any ſum of money, un- 
paid, for any equal number of 1 at any rate per cent. 
Rule. Find the amount of the given principal for the 
time of the firſt payment by Simple Intereſt; then conſider 
this amount as the principal for the ſecond payment, and 
find its amount as before. Proceed thus through all the 
payments, always conſidering the laſt amount as the prin- 
cipal of the next payment; then, if the given principal, 

or money lent, be deducted from the laſt amount, the re- 
mainder will be the intereſt required. 


Note. The above rule will be true, whether the payments are made 
yearly, half-yearly, quarterly, monthly, or by any other aliquot part of 
a year: thus, for half-yearly payments, take half the rate per cent. and 
twice the number of years; — for quarterly payments, take F of the rate 
per cent. and four times the number of years, &c. But the given time 
muſt be complete years, half years, or quarters; thus, you cannot find 
the intereſt of a given ſum payable yearly, for 44 youre 44 years, &c. 
dy the above rule, as directed by Mr. Vyſe, in note page 101, 6th 
edition, of his Tutor's Guide.— The 2d, 4th, 5th, 6th, and 7th queſ- 
tions in Walkingbame”s arithmetiePure calculated according to Yyſe's note, 
and ſeveral other writers have calculated ſome of their examples in a 
fimilar manner. Thoſe who are acquainted with logarithmical arithmeti-, 
and the involution of numbers to jonal powers, will, however, rea- 
dily perceive that the method of calculation is erroneous. . 
| Examples 
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Examples. 1594, ; 


(1.) What is the compound intereſt of 3 Ileus. for 
years, at 5 per cent. per annum? | a 


J. 1. 10s. principal. 
. 1 =” 17 6 intereſt for the fir year, 
* 6 amount for ditto. 
159325 * 4; intereſt for the 2d year. | 


19 394 2 101 amount for ditto. "v1 
19 14 13-1 intereſt for the 34 year, 
413 17 0 1 amount for ditto. VERS. il 


357 10 © = principel, = 


Anſwer £56 7 Caine ds * 
n thin the imple in of tho ſap Cum gong 


1619 What is the eompound intereſt of 758. 188. for | 

years, at 5 per cent. per annum? 

(3.) What is the compound intereſt of hae 125. 64. 

for 6 years, at 4 per cent. per annum? R 

40 Required the amount of 5ool. 175. for 5 years, at 

44 — cent. compound intereſt ? | 
(5.) What will 7ool. amount to in 7 years, at 4 per | 

cent. per annum, compound intereſt ?: .: 47 


CLrass II. pho Are 


(6.) Find the ſeveral amounts of cool. payable 1 55 | 
7-yearly, and quarterly, being forborne 4 years, at 5'pe 


cent. per annum. Anſwer, £607 158. ofd. for 
£909 45. 04d. for For vn”, and {609 18s, roll for 


p quarterly payments. 
+ (7.) What is the amount of 7151. for 6 years, che in- > 
_ tereſt payable }-yearly, at 44 per cent. per annum: 
ime (8.) What is the compound intereſt of 740l. 188. for 
ind 94 years, by quarterly payments, at 4 per cent. pet 
c. annum? 
6th 4 
eſ- . 24 : 3 
127 FELLOWSHIP, | 
© Definition. Fellowſhip is a general rule by which the 


accounts of merchants, &c. trading in company, with-2 
N 2 joint 
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joint ſtock, are adjuſted ; ſo that every partner may have 
his due ſhare of the gain, or ſuſtain a proportional part of 
the loſs, according to the money he = advanced in th 
ſock and the time of its continuance therein. | 


SINGLE FELLOWSHIP, © 


Deffnition. Singh Fellowſhip is when different ſtocks ate 
employed for any certain equal time. The effects of bank- 
rupts are by this rule pron divided among their cre- 
ditors, legacies adjuſted in deficiencies of aſſets, &c.—]t 
likewiſe teaches us to divide any given number into un- 
equal parts, proportional to certain other given numbers, 


+ Propofition. Having each man's particular flock and the 
_ gain or loſs given to find each man's part 1f the gain 
or fs. 5 
Kule. As the whole ſtock is to the whole gain or loſs, 
ſo is each man's particular ſtock te his particular ſhare of 
- the gain or loſs. | 2 


Method of proof. Add all the ſhares together, and the 
fam will be equal to the given gain or loſs when the work 
1s right. 

Note 1, When there are many partners concerned, the following rule 
which is beſt performed by decimal, will be found uſeful.—Divide the 
whole gain, or loſs, by the whole Rock, and the quotient will be a com- 
mon multiplier, by which multiply every man's particular ſtock, andthe 
ſeveral products will give each man's ſhare of the gain or loſs. 

2. Propoſition. To divide any given number into any number of unequal 
Parti r to certain other given numbers, 14 

Rule. Make the ſum of the numbers, to which the required parts muſt 
be proportional, the firſt term; the number to be parted, or divided, the 
ſecond; and each of the given numbers, to which the required ones muſt 
be proportional, the ſeveral third terms of ſo many ſtatings in the Rule of 
Three, the fourth terms of which will be the reſpective parts required. 


Examples. 


(I.) Three merchants, A, B, and C, enter upon a joi 

adventure; A puts into the common ſtock 2 fol. 10s. B 
3ool. 15s. and C 4191. 18s, Aſter all expences were paid, 
a clear gain of 3271. 118. 6d. was to be divided amongſt 


them; what was each merchant's ſhare ? a 
2501. 


- ALLY 
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250l. 10s, A's ſtock. 
300 1 B's ſtock. 
410 18 C's ſtock. 


Coba 3 ſum, or the whole ſtock, 
— 
1 AT SR © 


$ 962 3: 327 116 :: 250 10: 85 5 3333, A's ſhare; 
— : : — 116 :: 300 I5 : 102 7 1 — 666, B's ſhare. 
962 3 : 327 116 :: 410 18 139 17 15239, C's ſhare. 
— _—_ G 
327 11 6 proof. 


(2.) Two merchants trade together; A put into the 
ock ;00l. 17s. 10d. and B 700 guineas; they gained 
zool. 15s. what is each perſon's ſhare thereof ? ; - 
| (3.) Four merchants, A, B, C, and P, entered into 
artnerſhip with a ſtock of 50751. 188. of which A con- 
ributed 5741. 16s. B 9471. 18s. 6d. C. 3044l. 17s. and D 
he reſt; they gained 135 8l. 18s. what was each merchant's 
are thereof in proportion to his ſtock? : > AR 
(4.) The money and effects of a bankrupt, after, every 
unavoidable expence is deducted, amount to 1741. Bo 
At this time he is indebted to A 540l. 145. to B 770). 183. 
to C 40051. 145. to D 974. 188. yd. and to E ee : 
how mult it be divided amongſt them, and what will they 
receive in the pound? + | 1 N 
(J.) Six merchants, A, B, C, D, E, and F, ſuſtained 4 
loſs of (79750 by ſhipwreck on a 5s coaſt ;—A put 
on-board, as part-of the cargo, to the value 1 80 14.08 
B 157491. 148. C 34971. 16s. D 57541. 18s. 10d. E 377g], 
199. and F 374971. 19s. 8d. whereof there wps a /alvage ia. 
the cargo of 187501. which was ſold in the country for 7 
73471. clear gain; what was each merchant's loſs? , 

(E.) Three merchants, A, B, and C, freight a ſlip ' 
with wine; A put on board 500 tuns, B 340, and C 94 
by a ſtorm at ſea they were obliged to caſt 150 tuns over- | 
board; what loſs does each ſuſtain? *' 

(J.) Let the number 1680 be divided into 6 ſuch parts 
as ſhall be to each other as 1, 2, 3, 4. 5, and 6, reſpec- 
uvely ? 

(8.) Three merchants enter into partnerſhip with a 
ſock of 17891. 43. their ſeveral ftocks are in proportion aa 
7, 8, and g; they gained £590: required each perion's 
ſtock and gain? 
| N 3 Class | 
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Cx Ass II. 


(9.) There was a mixture of 3 different kinds of wine, 
in which, for every 3 gallons of one kind, there was 4 
of another, and 7 of a third; what quantity of each kind 
is in a mixture of 292 gallons ? | 

(.) A father left his eſtate of C among 3 ſons, 
in ſuch manner, that, for every £2 that A gets, B ſhall 
have 3, and C 5; how is the eſtate divided? 

(31.) An old lady left 22gl. 13s. 4d. to be divided 
amongſt three of her nieces, A, B, and C, thus; as often 
as A had 45. B had £443; and, as often as B had £43, 
C had £33; pray what money did the old lady leave to 
each of _ | Ps 

(12.) Divide C500 amongſt 4 le, thus; give A2, 
B. oy aug Nes ä x 

'(13.) Two perſons traded together; the difference of 
their ſtocks was 511. 118. 6d. A's gain was 571. 18s. and 
B's 2 l. 145. required each perſon's ſtock? 

-(14.) Three merchants, A, B, and C, freight ſhips to 
Liſbon, with ſugar, to the value of 157781. 2s. 6d. A bought 
 250cwt. 1qr. 22lb. at 21. 168. per cwt. B paid 2]. 6s. 8d. 

per cwt. for«his; but, meeting with a ſtorm at ſea, the 
ſailors were under the neceſſity of caſting out part of the 
ſhip's lading.—A's proportional part caſt overboard was 
equal to the 188 part of their whole cargo, and 34 times 
the whole quantity caſt over board was equal to 33 times 
the whole freight of A and B. When they came to land, 
A ſold his remaining part for 4 guineas per cwt. and found 
himſelf a loſer 10 per cent. beſides charges. B advanced 
the remaining part of his commodity 20 per cent. and C 

ined 4s. 8d. per cwt. by the quantity he ſaved.— What 
d each merchant loſe by this voyage, the charge thereof 
amounting to 500 guineas ? 


5 DOUBLE FELLOWSHIP. | 
Definition. Double Fellewfhip is that which ſuppoſes the 
1 ſtocks, advanced oe purpoſes of fuppoſ to be 
continued for unequal times, or to be increaſed or dimi- 


©. 
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hed at pleaſure, with the conſent of the ſeveral partners, 
any time during the continuance of ſuch partnerſhip. - 
Propofition. Given each man's ftock, the time of its conri- 
ance, and the whole gain or loſs, to find each man's part of 


e gain or loſs. 


Rule. Multiply each man's ſtock by the time of its 


bor dntinuance. Then, as the ſum of all the products is to 
e whole gain or loſs, ſo is each man's product to his 

vided rt of the gain or loſs. | 

often Method of proof as in fingle fellowſhip. 


Note. The truth of this rule may be ſhewn thus; when the times are 
ual, the ſharez of the gain or loſs are evidently as the ſtocks, as in 
ngle Fellowſhip ; and, when the ſtocks are equal, the ſhares are as the 
mes; wherefore, when neither are equal, the ſhares muſt be as their 
oducts. ; 

2. When there are many partners concerned, divide the whole gain or 
ſs by the ſum of the products of each man's ſtock and time, and the 
potient will be a common multiplier, by which multiply the product of 
ach man's ſtock and time ſeparately, to obtain his ſhare of the gain or 
dſs,- This rule is beſt adapted to decimals. 


3. The following rules and obſervations will be found very uſeful is 
olving difficult queſtions in Compound Fellowſhip ; andy, on this account, 


4 ill doubtleſs be acceptable to the generality of read A 
the ' | * 

4. Prop. 1. Given each man's flock and time, and one man's pain (or loſs ). 
the to find — man's particular gain 72 loſs ) and par hdr, — 1 * | 
was Rule. As the product of that man's ſtock and time, whoſe gain or 
nes boſs is given, is to his gain or loſs, ſo is the product of any other man's 
2 ſtock and time to his gain or. loſs. 

10. 5. Prep. 2. Given each man's gain (or loſs) and time, and the whole 
s 4 flock, to find each man's particuiar 2 

nd Rule: Multiply each man's gain or loſs into all the times except his 

ed den. Then, as the ſum of the products is to the whole Rock, fo is each 
C man's product to his tock. _ 

at 6. Prep. 3. Given each man's gain (or le] and time, and ene man's 

of ect, te find each man's particular flock. 


Rule. As that man's gain (or loſs) whoſe ſtock is given, is to the pro- 
duct of his ſtock and time, ſo is any other man's gain (or loſs) to the 
duQt of bis ſtock and time. Theſe products, divided by their reſp 
times, will give their ſeparate ſtocks. . 

7. Prop. + Given cath man's ta and gain ( or hofs ) and the ſums of iber 
times, to find their particular times. | 5 
Rule. Reduce each man's ſtock and gain (or loſs) into one denomina- 
tion, and multiply each man's gain - (or loſs) into all the ſtocks except his 
own. Then, as the ſum of the products is to the ſum of the times, fois 
each man's product to his time. BL 

$, Prop. 
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8. Prop, 5. Given each man's flock and gain (or loſs ) and one man's ti 
toe find 4 * times of all ra reft. goin (or boſe) FA 

Rule. Redyce each man's ſtock and gain (or loſs) into one denomina. 
tion, and multiply each man's gain (or loſs) into all the ſtocks except his 
own. Then, as that man's product, whoſe time is given, is to that time, 
fo is any other man's product to his time. 


Examples. 


(1.) Three merchants, A, B, and C, enter into part. 
nerſhip; A puts in 89l. 5s. for 5 months, B g2l. 158. for 
7 months, and C 38l. 108. for 11 months: with this ſtock 
they traffic, and gain 861. 16s. Required each perſon's 
ſhare of the gain in proportion to his ſtock, and the time 
of its continuance, * | 

891. 5s. multiplied by 5 gives 4461. 5s. A's product. 

02 17 — by 7 — 649 5 B's product. 

33 10 — by 11 — 423 10 C'sproduR. - 
Sum of the products 1519 5 
I. 1. 3. RE * 4 * 

As 1519 : 86 16 :: 446 5 : 25 10 A's gain; 
1519 : 86 16 212 649 5 : 37 2 BI gin 
GW 1519 : 86 16 :: 423 10 : 24 4 C's gain. 


£86 16 proof. 


—— V.rʃ 


(2.) Three merchants, A, B, and C, engage in part- 
- nerſhip; A puts in 5471. 198. 6d. for 7 months, B 4751. 188. 
for 9 months, and C 17 4½l, 145. for 4 months; they trade, 
and gain 225]. Required each perſon's ſhare thereof? 
(3-) Four farmers, A, B, C, and D, jointly hired a paſ- 
ture of a neighbour for 20 guineas, into which: A turned 
7 oxen for 13 days, B g oxen for 14 days, C 11 oxen for 
25 days, and D 15 oxen for 37 days; how much muſt tach 
farmer pay for his ſhare of the paſture? 
(..) A family of 10 perſons took a large houſe for 4 a 
ear, for which they were to pay 261. 25. 6d. for that time. 
ow, at the end of 14 weeks, they took in 4 lodgers, apd 
3 weeks after 4 more; and ſo on for every 3 weeks (during 
the term) they took in 4 more lodgers. What muſt one of 
each claſs pay per week of the rent? - FE 
(5.) Three merchants enter into partnerſhip, and trade 
# follow A put in L159, and at the end of 7 months 
took out £50; 5 months after that he put in £170: M8 | 
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e 205, and at the end of 5 months L110 more, but took. 

enomina. {150 four months after:—C put in 300 guineas, and, 

oye his en 6 months had elapſed, he drew out £150, but 9 
85 


paths after he put in C500 :—their partnerſhip continued 


months, at the end of which time they gained £450. 
quired each perſon's ſhare thereof? 


CLass II. exercifing the notes, Cc. 


part. 

58. for (6.) Three merchants traded together as follows: A put 
ſtock {500 for 3 months, B £350 for $ months, and C £400 
r(on'; 2 months, by which he received 291. 12s. 73d. profit. 


time hat muſt A and B receive for their reſpective ſtocks, and 
hat did they gain in the whole? | +0 
(7.) Three merchants traded together in this manner: 
's money continued 8 months, for which he received 
. 45. gain; B's continued 6 months, for which he had 
al. 16s. 94d. and C's 12 months, by which he was en- 
tled to receive 79l. 11s. 23d.—Their. whole ſtock was 
227, hence is required each perſon's particular ſtock? ? 
(8.) A,B, and C, are in company, and put in together 
3822; A's money was in 3 months, B's money was in 5 
nonths, and C's money was in 7 months; they gained C234, 
yhich was ſo divided, that & of A's gain was equal to 4 of 
B's gain, and 4 of B's gain was equal to 4 of C's gain; 
hat did each merchant gain and put in? | 


15 
8 
4 


de, Note. This queſtion is taken from Hills Arithmetic, where a falſe 
A method of ſolution may be ſeen ; which queſtion, and its ſalſe ſolutions 
al. are copied into Ai. Birks" Arithmetic, vide ad edit. page 367. After 
3 each man's gain is found, (by note 2, Single Fellowſhip) their reſpective 


Rocks muſt be found by note 5, prop. 2, Double Fellowſhip. 


(9.) X, Y, Z, in company, make one common ſtock of 
£4262; X's money was in 4 months, L's 6 months, and Z's 
9 months. They gained £420, which was to be divided 
in the following manner, viz. 4 of X's gain to be equal to 


de. | 
nd 3 of Y's, and 4 of Y's gain to be equal to £ of Z's. Quere 
8 what each perſon gained and pui in? f 
of - Note. This queſtion, which is extracted from Pyſe's Tutor's Guide, is 


fimilar to the preceding, and muſt be ſolved in 4 ſimilar manner. Mr. 
Vyſe uſes the ſame method of ſolution as Meri. Birks? , a 


(10.) Four merchants, A, B, C, and D, trade together; 
A clears 761, 45. in 6 months, B 571, 108. in 5 months, 
C 100 


- 714A. zr. at a guinea an acre, Out of theſe an allowance 


"us 
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C 100 guineas in 12 months, and D (with a ſtock of 2c 
guineas) 781. 1 * in 9 months. Required each man! hi 
particular ſtock 

(11.) Three perſons, A, B, and C, traded together; Not 
A's ſtock was Bgl. 5s. B's gzl. 15s. and C's 381. 103, 
Their reſpective gains were A 5 10s. (37 28. and £24 45, 
alſo, if the times that each perſon's ſtock was employed in 
trade be added together, the ſum will be 23 months, pray 
how long was each man's ſtock in trade ? 

(12.) A merchant (B) in trade, with a capital of Z5000, 
after a certain time, agreed to take a friend (C) into 
partnerſhip, who was to have a ſhare in the profits accord- 
ing to the money he advanced and the time of its conti- 
nuance. Now C put £1400 into the ſtock, and they traded 
be ane in this manner, till, willing to enlarge their ſphere 
of trade, they admitted another perſon 7 as @ partner 
with a ſtock of {1800,—At the end of 3 years (or 36 
months) reckoning from the time that B commenced bu- 
ſineſs, B's gain was found to be £1125, C's (210, and aur 
D's L202 105. quere, how long was C's and D's money 
employed in trade, and what did each merchant gain per 
cent. for his money ? | 

(13. Two merchants, A and B, traded together with 8 
ſtock of 315; A's money was employed 12 months, and 
B's only 8; when they came to divide the profits of their 
traffic, they had equal ſhares.—Pray what money did each 
perſon put into the ſtock ? 


. 


t ] 


-(14.) A certain village is poſſeſſed by three proprietors; 
who are deſirous of having it incloſed for their mutual 
benefit. A's property, upon a ſurvey of the quantity and 


quality, is 394a. zr. 34p. at 18s. per acre; B has 4174. 
Ir, 14p. at an average of 19s. 6d. per acre; and © has 


of 5s. 6d. in the pound is to be made for the tithes. What 
quantity of land muſt be allotted for theſe tithes, at an 
average quality of 195. 91d. per acre? Anſw. 420a. Ir. 265. 


LOSS AND GAIN+:. _. 


Definition. Loſe and Gain is a rule that diſcoyers what 
is gained or loſt in. the buying or ſelling of goods 1 _ 
. inſtru 


aas the merchant, or trader, to raiſe or lower the price 
WF his goods fo as to gain or loſe ſo much per cent. &c. 


Note. By the prime coſt, or ſelling price of an integer, in the fol- 
wing propoſitions and rules, is meant the prime coſt, or ſelling price, 
yard, pair, denen, pound, cut. gallon, tun, Cc. of any quantity of 
dds, or it may fignify the whole value in any of the en · 
pt the firſt, fifth, and faxth. 


Propoſition 1. Given the prime coſt and ſelling price of an 
On any quantity of goods to find the whole gain or 2 
ee, 


Rule. Calculate the valne of the goods at the 
pſt and ſelling price of an integer, by the Rule of 
r Practice, — the difference of theſe values will be the 


in or loſs. : | 

Prop. 2. Given the prime coft and ſelling price of an in- 
This of any quantity of goods to find the gain or loſs per cent. 

| Rule. As the prime coſt of an * is to (100, ſo is 

| e advanced or reduced price of ſuch-integer to a fourth 

zumber; which, if greater than L100, the exceſs will be 
e gain ; bur, if les than C100, the defect will be the 

oſs, per cent. 


Prop. 3. Given the prime coft of an integer, and the propoſed 


a ain or loſs per cent. to find the ſelling price of ſuch integer. 
d Rule. As L100 is to (ioo, with the fs added to, or 
x he loſs ſubtracted from, it, ſo is the prime coſt of an in- 
h eger to the required price per integer. 


Prop. 4. Given the price of an integer, with the gain or loſs 
ber cent. by ſuch a price, to find the gain or boſs at any other 
price. - 
Rule. As the given price of an integer is to C100 wich 
the gain per cent. added to, or loſs ſubtracted from, it, ſo 
15 the propoſed price to a fourth number. If this fourth 
number be greater than F 100, the exceſs will be the gain; 
but, if it be leſs, take it from C1060, and the remainder 
will be the lois per cent. | | 
Prop. 5. Given the price at which an integer of - 
tity of gooits is fold, and the gain or loſs per = 5A. Th, 
to find the <uhole gain or loſe. 

Rule. Find the whole value of the goods at the ſelling 
price per integer. Then, as £100, with the gain per cent. 
added to, or loſs ner from, it, is to £100, 10 Row 

Who 


WO” ĩð i ²˙ © ww any 
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whole value at which the goods were ſold to the whol, 
ime coft, The difference between the whole value 1 

which the goods were ſold and the whole prime coſt wi 

give the whole gain or loſs. | 4 


Prop. 6. Given the prime coft of an integer of any quanti 
of goods, and the gain or loſs per — by the whole dt reg 
find the whole gain or loſs. | LR 

Rule. Find the whole value of the goods at the prime 
coſt per integer. Then, as Z100 is to L100, with the 
gain added to, or loſs ſubtracted from, it, ſo is the whok 
value of the goods, at the price they coſt, to the whol: 

value at the gain or loſs per cent. propoſed, The difference 

between thele values will give the whole gain or loſs. 
Note, More propoſitions and rules might, with propriety, bave ben 
given here; but, it the ſcholar thoroughly ſtand the rules alreadj 
given, and their application, I am perſuaded he will not meet with any 
98 in any queſtion in Loſs and Gain, however complicated i 
K | = 265.4 
or”: Examples to Propoſition 1. 
(i.) Bought 1194cwt. of ſugar at 11. 15s, per ct. 
whether ſhall I gain or loſe if J fell it by retail for 64 
per lb. / ö 7 5 ; 

If rewt. + fl. 15%. tt: Tx9}cwt, : 2090. 178. 3d. prime coſt. 
If lb. : 6d. :: 119 cwt. : 3351. 6s. ſold for. 

Then 3351. 63. —209l. 118. 3d. = 12 fll. 145. gd. gain. 
(.̃.⸗2.) Bought 15cwt of cheeſe at 1]. 118. 64 per cut 
which I ſell by retail at 44d. per Ib. what ſhall I gain or 
loſe by ſo doing ? | | | x 

(3.) If I buy 240 eggs, wiz. I at 3 for a penny, and 
the other + at 2 for a penny, whether ſhall I gain or loſe 
if I mix them together, and ſell them 5 for 2 pence? 

(4.) A merchant bought 12 tuns of wine at £75 128. pet 
tun, which he ſeld at 75s. per gallon; but, by misfortune, 
a pipe was ſtaved, and rendered unſaleable. Whether did 
the merchant gain or loſe, and how much by ſuch ſale : 
655 Bought 340 ys of cloth at gs. 4d. 4 yard, and 

= 3 at 78. 6d. per yard; what did I gain in the 

WO Wat | 


* 


1er: 65 Examples to Prop. 2. . a 
(6.) If wine is bought at 75. 6d per gallon, and ſold for 
208. win is gained per cent. by ſuch fale? Th 
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If 75. 6d. : 100l. 11 108. 1 1331. 6. Bd. | 
Then 133). 68. 8&.---1001,=33]. 65. 8d. the gain per cent. 
\ 108,75: 6d. 25. 6d. and 28. 6d. I of 73. 6d. theretore 200.4. y 


331. 63. 8d. anſwer. 

(7.) A merchant has a quantity of damaged tobacco. 
hich, including all expences, ſtands him in 174d. per I. 
hat will he per cent. by a fale at 131d. per . - 
(8.) Bought 27 yards of cloth for 17 — and ſold 


\ th hem again at 98: 10d. per yard ʒ what was the gain or loſs 
hole der cent.), 
hole (9.) *Bought a-quantity of goods for 60l. and fold; 


7 again for 751. what was the gain per cent.? * ; 
hy 0 Bought a 8 of cloth at 78. 6d, per yard 


Beg apon examination, I find not ſo good as I ex 


— ow, if L fell it at 63. . 
b any ent, by ut? | 
ted it 


Examples to Prop. 3 3. % 4 0 
(11.) Bought muſlin at 45. 8d. per yard; at what price; 
muſt I ſell it per yard to gain 124 per cent., 


If 100l. : 1121. 108. .: 43. $d. : $3. 3d, anſwer. be ul g 


7d. 58. 3d. as before. 
(12.) If I buy cloth at 118. 6d, per yard, how, n muſt I 
ſell it to gain 20l. per cent. 8 5 4 
(13.) A Mancheſter mag t = yarn at 
6s. per bundle, which not ak ſo expected, 


ling price? (449; 7-3 
( 14.) If I buy tobacco at 12 giness per cwt. at what! 


r per cent. 
my 


to loſe 1555 per Aw 6 it; how mult I fell it r. yore? 


Example; to Prop. 4. 

6) A ſtationer ſold quills at 115. per thouſand, by 

which cleared Gol. per cent. but, they growing ſcarce, 

he raiſed them to 18. 6d. per thouſand; what: Ways bis 
gain per cent. by the latter price? 

This queſtion is taken from Mr. Makebm, u 
Dr, — which 3 copied i into bi — A Sb 
o : 


Or, 1al. 103. = of x00l. und þ of 4 4. f. 5 RY | 


at” 


he fold it ſo as to loſe 61, per cent. by it; what was the ol : 


) Bought a quantit at 7s. 6d, 
which not * 00d as I — I 5dr. oled 


— 


4 


5 
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If 118. : 160l. 3 138. 6d. 1 1960. 78. 3.3.4, 
Then 196l. 78. 35rd. —100l. =g61. 78. 344 anſwer, 

(.) If, when I ſell cloth at 8s. gd. per yard, I gain 
121. per cent. what will be the gain per cent. when it is ſold 
for 108. 6d. per yard? 

(18.) A woollen-draper in London had a quantity of 
hlack cloth by him, and, being afraid of its being da- t] 
maged, he fold it at 155. per yard, and by ſo doing loſt 
14]. per cent. but, a general mourning coming unexpectedly, 
he was enabled to advance his cloth to a guinea per yard ; 
what did he gain or loſe per cent. by the latter fale? 

(19.) If a plumber 8 21. 10s. per cent. when lead 
zs ſold at 20l. gs. 6d. a fother, what would he gain or loſe 
per cent, when it is ſold only at 171. 15. zd. the fother? 


Examples to Prop. 5. 


(20.) A merchant: ſold. 5t. 3hhds 5 31 gall. of wine at 
Gs. 8d. , and by ſo doing gained 6g I. per cent. 
What was the prime coſt of his wine, and what did he gain 


in the ee 
If. 1 gall : 68. 8d. _ :: Ft. zuhd. 533g. : sol. 16s. 8d. fold for. 


_ 2 


4 as — PO 


& 4 


Again, If 1061, 103. : 100. 3: 5001. 16s. $d. : 470l. 5% 34324. 
* gool. 168. 8d. — 470. 55. 3215 30l. 118. 4,3, d. whole 


gain. _ 1 

*  (21.). A merchant ſold-15cwt. 3qr. 181b.. of ſugar at 

71. per Ib. and his profit per cent. was 251. what did he gain 
in the whole? | d 4 

(22.) If I fell 5oo deals at 15d. a piece, and gl. per cent. 

loſs; what do I loſe in the whole quantity? A 

,(23:) A had 15 pipes of Malaga wine, which he page 
with to Bat 431. per cent. profit, who ſold them to C 


® This queſtion is the gth in Dil uorth's * Arithmetic, the anſwer to 
which, as Mr.*Yyſe obſerves in his Tutor's Guide, is obtained upon falſe 
principles. This gentleman has given a correct ſolution to it in his Key, 
vide 4th edit. page 170,) from Dr. Hutten. The 23d queſtion is taken 

om Yyſe, and in his Key, (page 172) may be ſeen a ſolution to it, ex- 
actly upon the ſame falſe principles that he has been juft before cotrecting 
in Di-worth. The queſtion is likewiſe ſolved by Meſſrs. Birks, and 
ſome other authors, in a ſimilar manner. Part of the true ſolution is 
contained in the 20th queſtion; for, C's prime coſt and profit will be the 
ame as the prime coſt and profit found in that queſtion, and not 4631. 58. 70. 
aud 321, 118. 1d. as theſe gentlemen have determined it. | 300 
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81. 118. 6d. advantage; C made them over to D for 
Fool. 16s. 8d. and cleared thereby 64 per cent. what did 
his wine colt A per gallon ? g 


| Examples to Prop. 6. 25 

(24.) Bought 60 reams of paper at 158. per ream, by 
the ſale of which I loſt 41. per cent, what did 1 loſe in the 
whole? 


If ir. : 15s. 1: Gor. : 451. prime coſt. 
If 100 t 96 1 g5l. : 431. 48. 8 
Then 451. —431. 4s. 11. 16s. whole lots. 

(25.) Sold 7 pieces of cloth, each containing 355 yards, 
on account of mage, at a loſs of 10l, per cen“. what did 
I loſe in the whole, the prime coſt being <q" 7 yard? 

(26.) Bought 475 yards of cloth at 10s. 6d. per yard, 
* — I gained zol. per cent. what did I gain in the 
0 d P 


CLass II. Promiſcuous Examplet. - 


(27.) Bought 127 hhds of ſugar, each containing 44 
ext. at 31. os. 8d. per cavt. how muſt I ſell the ſugar per Ib. 
to gain 50 guineas by the whole? Se 
(28.) A merchant bought 1400 caſks of tallam, at 
21. 58. per caſk, and fold one half of it at 21. 155., per 
caſk ; but the reſt being worſe than he expected, he is 
willing to ſell it at ſuch a price per caſk that he may ex- 
actly make his purchaſe-money of the whole. Ar what 
rate muſt he ſell it? | 4 * 
(29.) A merchant bought 100 yards of velvet for 1121, 
at what rate muſt he ſell it per yard to gain as much by the 
hole quantiiy as four verde; are fold for? * 
(30.) dold a quantity of V irginia ſnakeroot for 20l. and 
by ſo doi, g loſt z0l. er cent. whereas 1 ought to have 
—5— as moch per cent. as the ſnakeroot coſt. Quere my 
oſs in point of trade? 25 
( 31.) A tea dealer purchaſed 1201. of tea; # of which 
he ſold at los. 6d. per Ib. but the reſt, being damaged, he 
fold at a loſs of 3]. 12. after which he found he had neither 
gained nor loſt, What did the tea coſt him per Ib. and 
what was the damaged tea ſold for? 
(32.) My factor at Leghorn returned me 800 barrels of 
anchovies, each weighing 141b. neat, worth 121 d. per Ib. 
VU 2 | in 


of 34751. 15s. by the fale of which he gained 4ol. ſterling 


Y 
rule of proportion, the price and quantity of the goods 
ſuſtain a loſs by ſuch traffic. 5 


given price per integer) when part of the value is paid in money, 


the quantity is given, by the Rule of Three, or Practice; 
or alue of the given quantity of goods in exchange. 
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in lieu of 749 olb. of Virginia tobacco; by which con. 
nig nment I find that I have gained 171. per cent. Pray wha 
was the prime coſt of a Ib. of my tobacco to the factor? 

(33.) A merchant ſent goods to Beulogne to the value 


per cent.— The value of the goods he ſent over and the 
gain were returned in commodities, by the ſale of which 
in En * he loſt 151. per cent. What was his gain at 
the Ia | 5 

(34.) Sold a piece of cloth, containing 5006 ells Fle- 
muſh, for 4250 guineas, and gained upon every yard þ of 
the prime coſt of an Engliſh ell. What did the whole 
Piece ſtand me in? 


Definitlon. When merchants or tradeſmen Nr 
commodity for another, it is called Bartering ; and, 


one 
the 


ſo exchanged are determined, ſo that neither party may 


Propofition 1. Given the price of an integer of any ity 
of goods, to find the correſponding 2 7 4 yr; hp of 
geods, at any given price per integer. 

Rule. F nd the value of that commodity, whereof the 
quantity is given, by. the Rule of Three, or Practice. 
Then, as the price of an integer of the reguired quantity 
of goods is to that integer, ſo is the value of the given 
quantity, found before, to the required quantiry. | 

Note. Several queſtions that fall under this propoſition may be ſol ved, 
with the leaſt trouble and attention, by the univerſal rule of proportion. 


Prop. 2. Given the price of an int any quantity of 
goods, to find the quantity of - other goods, ( at any 


or any other kind of 1 | 
Rule. Find the whole value of that commodity, whereof 


from which ſubtract the ſum of money to be paid down, 
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en, as the price of an integer, .of the required quantit 
goods, is to that integer, fo is the romaning value 1 
accounted for, to the required quantity. 


value Note. Several other propoſitions and rules in Barter are omitted as ſu- 
luous, the queſtioas they are intended to ſolve beiag of no real uſe; ſuch 
to find in what proportion one perſon ought to advance his goods to 
other who hai raiſed his goods above their real value, &c. For, in the 
h exchange of goods, when both parties hive mentioned their _—__ 
n At bney prices, if one perſon's gaods are advanced to a battering price, th 
er perſon's muſt be advanced in the ſame tion, and conſequently 
balance between them will remain exactly the ſame as if the ready 
pney price only had been uſed. by 


Examples to Propoſition 1. 3 
(1.) A and B barter; A has 3 lb. of pepper at 131d. 
er 1b. B has ginger at 154d. per lb. How much ginger. 
uſt B give for A's pepper ? * 5 
* 14d. value of IIb. of A's pepper. 1 
3 | 


ne 
= 3 24 value,of z lb. 
ditto of Alb. 
Ly N 
3 114 ditto of 34lb. 
yy Then, as 154d. .: IIb. : 3, 111d. 2 gb. 23 fes. aner. 
4 By the univerſal rule of proportion. . 


* 


lb. at 15 1 (the ſame) value. 


* ce 5 
193 x33 = dividend, which, divi 15k, the diviſo! gives- 
= ps 14302. as before. * 85 , 8 10 | 
(2.) A would exchange 400 gallons of Jamaica rum, 
worth 73. ge. per gallon, with B for London porter, at gd. 
a gallon; how many gallons of porter muſt A receive of B. 
in exchange for his rum? | 
(3.) A hop-faRor, A, exchanged cwt. 19r. 10lb. of 
hops, at 28. 44d. per lb. for wheat at 58. gd. per buſhel, ' 
we —_— what quantity of wheat did B give A for 
is hops f a | . PSAS 
(J.) How many yards of 'cloth, at 18s. 6d. rd, 
muſt i give for 5020 yards of baize, at i 31d. per ped 4 
Oz (5-) 4 


equal FO 
If 34b. at a eh — — ot 
qual 
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-(5.) A delivered 6 hogſheads of brandy, at 6s. 8d. pe 
gallon, to B for 252 yards of cloth; what ought the cle 
to be worth per — | 

(6.) A has 288 ells of cloth, worth 1s. 3d. per ell 
which he would barter with B for cheeſe at 19s. per ct 
what weight of cheeſe ought B to give for the cloth? 
| (7.) A and B bartered; A had 14cwt. 3qrs. of ſugar 
9 worth 11. 17s. per cwt. which he bartered ior wine worth 
i 3s. 9d. per gallon; how much wine did A receive? 
8.) A chandler and a butcher trade as follows; the 
butcher. has zewt. 2qr. 16lb. of tallow at 11. 178. 4d. per 
cwt. and the chandler rates his candles at 5s. 2d. per dozen, 
How many lbs of candles muſt the chandler give the 
butcher for his tallow? 


Examples to Prop. 2. 


(9.) A and B barter as follows; A has 41 cwt. of 
at 30s. perf cwt. for which B gives him 2cl. in ready 
money, and the reſt in ſugar at od. per lb. What quan- 
tity of ſugar muſt B give A? ET 


208. | 411. 
20 10 As 6d, : n1b. 21 41l. 10s. 1 24cwt- 30%. 3h 
— — anſwer. 
61 10 value of A's hops. 
20 © paid down. 
— 


41 10 to account for. ; ; 
(10.) A and B barter; A has 750 yards of canvs, 
| worth 10d. per yard, for which B gives him 475 yards of 
[ ſerge at 113d. per yard, and the balance in cotton at 3s. 
1 per yard; how many yards of cotton muſt A receive? 
dy | 475 10d. | 1.1750 
1 * * * 


— . 31 5 value of A's canvas. 
20)455 24 22 15 2+ value of B's ſerge. 
£22 15 24 £ 8 9 91 to account for. 


fg 38. 1d. 11 81. 98. 94d. : 56yds. 2.7.qm. anſwer. 


(11.) A has 700 gallons of rum at 48. 6d. per gallon, 
| for which B gives him 27 guineas in money, and the reſt in 
Il Cotton at 113d. per Ib. how much cotton _— 

* 2 ; 12. 
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$d. pe 12.) A has -57qrs. 6buſh. of corn, worth -11, 118. 6d; 
e clc quarter, for which B will give 14cwt. 3qr. 18lb..of 

gar at ql 145. per ewt. and the balance in raifins. at 2d. 
er ell r lb. Should theſe perſons barter, what quantity of 
T cyt ifins ought B to give A? 


(13.) A has 27 cwt. of cheeſe, worth 11. 11s. 4d. per 
wt. and B has 25 pieces of cloth, worth 11. 198. 102d. 
worth r piece; ſhould theſe perſons barter together, to whom 
ill the balance, if any, be due? | ö 


Dzen | Cuass II. 


(14.) A gave B 120 yards of Kerſey, 31 yards of which 
oſt n 94 for ſtockings at 75. per wer 4 and þ hats at 68. 6d, 
ach; B gave A as many hats as pairs of ſtockings ; how 
any of each did he give? 
(15.) Two merchants have varjous kinds of goods to 
barter; A has 735 yards of India filk, worth 8s. 6d. per 
yard, 532 canes worth 3s. each, and 16 pi of muſlia 
worth 41. each; B has ſcarlet cloth worth 11. per yard, 
plaſs manufafture at 1s. 8d. per Ib. and a finer kind at 
s. 4d. per lb. How many yards of cloth and pounds of 
ach ſort of glaſs muſt B give A, admitting that he gives 
p many pounds of each ſort of glaſs as he gives of 
oth? 
(16.) A merchant, A, of London, ſent 8752 yards of 
cloth, worth 11. 115. 6d. per yard, to B in Jamaica; and 
defired him to return him f of the value in ſugar at 
11. 158. 6d. per cwt. of the value in pepper at 71. 3s. 2.4 
per cwt. and the reſt in rum at 58. 6d. per gallon. 
— _y the riſk, and paid the c ” of the com- 
modity he ſent over; pray w vantity o ar, pepper, 
and — did A —— 7 1 88 | 
(17. A and B barter; A has 24 puncheons of rum, 
worth 45. 9d. per gallon; for which B gives him 150 gui- 
neas in caſh, and 714 yards of cloth. What ought B's 
cloth to be worth per yard? 
(18.) A bartered tobacco, worth 3s. 4d. per lb. at 
Fe 9d. per Ib. with B for tea at 6s. 3d. per ld. When A 
old the tea, he found himſelf a gainer of 371. 6s, 8d, per 
cent. 


16 ena. 


cent. and in the whole 81. 10s. 8d. What did A ſell th 
— for per Ib. and what quantity of tobacco and tea were 


EXCHANGE. 


Definition 1. By Exchange is meant the bartering, or 
exchanging, the money as one place for that of another, 
by means of an inſtrument in writing, called a Bil f 
Exchange; and conſiſts in finding what quantity of the 
money of .one city or country will be equal to any given 
ſum of another, according to a given courſe of exchange. 
2. The Courſe of Exchange 1s the value agreed upon by 
merchants, or their ſactors; and is continually fluctuating 
above or below the Par of Exchange, according as the de: 
mand. for bills is greater or leſs. | ' 

3. The Par of Exchange is that quantity of the money 
pf one country which is intrinſically equal to a certain 
quantity of the money of another, whether real or imaginary. 

4. The real money of every empire, kingdom, ſtate, &c. 
ſignifies one piece, or more, of any kind of metal, coined by 
the authority of that empire, kingdom, ſtate, & e. and cur- 
rent at a certain value by virtue of ſuch authority. 

5. The imaginary Money is uſed in keeping accounts, and 
includes all the denominations which are uſed to expreſi 
any ſum of money, of which no ſuch ſpecies are-current 
in any empire, kingdom, ſtate, &c. 4 
6. The Agio denotes the difference in foreign countries 
between the. current, or caſp-money, and the exchange, ot 
Zank-money, the latter being compounded. of a. finer, or 
purer, metal than the former. 
Note. When current, or caſh-money is taken in payment, the mer» 


chants have;an allowaace of ſo much per cent. according to what en · 
thange-money is worth more than the current-money. 
7. Bank-notes, in the buſineſs of exchange, are ſuch as 
are obtained from foreign bankers for money lodged in 
their bank, — Theſe are called ban{-money. 
8. Uſance is a certain ſpace of time allowed, by one 
country to another, for the payment of bills of exchange. 
It yaries according to the cuſtom of countries, and fre- 
quently in proporuypn to the diſtance of places from each 
e ——Bil s are either payable at fight, or ſo many days 
after ſight ; at «/ance, double »/ance, or half »/ance. | 
3 9 
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* 
>. The Days ace are a certain number of days al- 
ved for rag aa of bills of exchange, after the ex- 


different countries. In ſome countnes no days of grace 
allowed. 


The neceſſary TABLES of EXCHANGE. 


9 | : 

i Table I. DN MARk, ZEALAND, Nox wav, & e. 
Iver At Copenhagen, Elfinere, Bergen, Drontheimy &. 

h - ven piece of money is a Skilling, value 2d, le. · 
' d. | 9. . 
7s > Skillings = : Dugan 's 33 1” Marcs = 1 Crown 126 


$ Skillings = x Mare © 9 Mares = 1 Rix-dollar ky 6 
d Skillings = 1 Rix-marco 214 | 11 Marce = 1 Ducat z 
14 Mares = 1 Hatt-Ducat 10 


hey 4 Skillings == 1 Rix-ort 1 21 
ain The Danes exchange by the Rix-dollar, value 4s. 6d. ſterling but the 
22 purſe of exchange varies from 4 fd. to 38d. Rterling per Rix-dollar, 
rc. 2 | 
by Table II, Swix, LaPLAND, &e. 
Ie At Stockbolm, Upſal, Torwta, Cc. b 
id The loweſt piece of money is a Nie, value d. ſterling, 
; : | = 
1s 2 Runſtics = 1 Stiver o 
Ut $ Runſtics = 2 copper Marc © 
3 copper Mares = 1 filter Marc © 
s 4 copper Marcs = 1 copper Dollar © 
K 9 copper Mares = 1 Caroline I 
1 3 copper Dollars = 1 filver Dollar 1 
3 filver Dollars -= 2 Rix-dollar #4 
2 Rix-dollars = 1 Ducat 9 = 


| The chief medium of commerce in Sweden is copper, which is exteed» 
ingly inconvenient, ſome of the pieces being nearly as large as tiles: theſe 
and ſmall bank-notes are almoſt their: | 


carce. 


the courſe of exchange is ſubject to great variations. 


Table III. Muscovr, or Rus%14.. 

| At Peterſburg, Archangel, Moſcouff &c. s 
The loweſt piece of money is a Pal, value 22.4. Berling · 
2 Poluſcas 


The Swedes exchange by the copper dollar, value 634. ſterling, but 


ation of the term ſpecified in ſuch bills, and are variable 


only circulating money. They have 
Id ducats and eight marc pleces, valued each 38. 2d. but theſe are very. 
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8. d. 
& 2 Poluſcas = A Denvſca © o U 
2 Denuſcas = 1x *Copec o 0232 
3 Copecs = 1 Altin 9. 14 
10 Copecs = 1 Grivener 0 5 
a5 Copecs = 1 Polpotin 1 1. 
2 Nee = 1 Poltin 2 3 
10 Griv | | 
or 2 Poltins = 1 Ruble 4 6 
0 


2 Rubles = 1 Xervonitz | 9 


The Ruffians exchange by the Ruble, value 4s. 6d. the Ruble: 
converted into Florins current of Amflerdam, and the current into ba 
money, and thence into ſterling, according to the courſe of exchange l 

. tween: England and Anſterdam. Sometimes they exchange direRly wi 
London, to 53. per Ruble. | 


Table IV. Livonia. (A Ruffian Province.) 


At Riga, Revel, Narva, Ac. 


The loweſt piece of money trade uſe of it # Bites value FM 
erling. 4 i 


| 8 * d. 
6 Blackens — 1 Groſh o oN 
9 Blackens = 21 Verding © Oo 
a Groſhen = 1 Whiten o 014 
6 Groſhen — 1 Mare o 24 
30 Groſhen = 1 Florin ES: 
Florins = 1 *Rix-.dollar 3 4 
18 Marcs = 


2 Albertus 4 2 X 
64 Whiten = 1 copper- plate Dollar 4 114 


Table V. Portland and PRUSSIA. 
a At Cracow, Warſaw, Ee. Dantzic, Koning ſber g, Elbing, Thorn, Ec. 


The loweſt piece of money made uſe of is a Sbelon, value Ids ſerlog 
52 s. d. 


3 Shelons = 1 Groſh „% of 
5 Groſhen = 12 Couſtic o 2+ 
Couſtics — 1 Tinle o N 
18 Groſhen 0 o 3 
— 30 Groſhen = '1 Florin . 
3 Florins =. 1 *Rix-dollar 3 6 


Florins 1 Ducat 4 

5 Rix-dollars = 1 Frederic &'Or 10 9 Fe 

Dantzic, 8&c. exchange by the Groſh, value Id. ſterling, wi Londes 
by the way of Amſterdam ; — Groſh. being equal to 1 Pound Flemi 
and 110 Oroſh. make 1 Rix -dollar, bank of Hamburyh. : Table 


; ' PxXCHANOE: 175. 


Table VI. Germany. a 


At Hamburgh, Altena, Lubec, Breman, Gr. | 
loweſt piece of money made uſe of ii Tun, value 12 U d. 


6. d. 
2 Trylmgs = 1 *Sexling © oe 
2 Sexlings = 1 Fening o ou 
12 Fenings = t Shilling Lub o 1 
16 Shil Lub = 1 Mare x 6 
h 2 Murcs = 2 Stet Dollar 3 © 
idle 2 Marcs = 1 Rix-Dollar 4 6 
* 61 Mares = 2 Ducat 9 4 
7g 73 Marks,or te Pound Flemiſh 11 | 
& 120 Shill Lub J 3 GO 
6 — = 1 Denier Groſs, or Penny Flemiſh, 
2 Deniers an | 
| oa bene lem: F = # Se Lab * 
12 DeniersCro te. ae] iy. Io ac 
5 * 1 Sol Grofs,' or Shilling Flemiſh, 
20 Sols Groſs, or a 
24 Rix dollar * 1 Pound Flemiſh. 


8 Sols Groſs — 1 Rix-Dollar. 
Lubs is a term derived from the city of Lubec, where the ſhillings, or 


$s Lubs,Zare coined. N 


Theſe places exchange either by the Rix - dollar, Slet -dollar, or Marc. 


At Franci fort, Nuremburg, Wurtſburg, Ye, 
The loweſt piece of money in uſe is a Fening, nus ved ſterling. 
8. 


4 Fenings = 1 Creuitser o o 
3 Creuitzers = 1 Keyſer Groſs © 15 
4 Crevitzers = 1 Patzen © 114 
: 15 Crevitzers = 1 Ort Gold o 7 
1 60 Creuitsers = 1 Gould 2 4 ; - 
Log: 90 Creuitzers = 1 *Rix-dollar 3 6 
2 Goulds — 1 hard Dollar 4 8 


4 Goulds = 1 Ducat Ef 
heſe places exchange by the Gould, Guilder, or Raus, and Rix.dollar; 


Table VII. The Sevtn UNITED Provinces. 
At Außer dam, Rotterdam, Leyden, Middleburg, Fluſting, Tc. 
The loweſt piece of money in uſe is a *Pening, value Txod: ſterling, 

$ e. . 1% 8 n 
2 Grote 1 80 
6 Stivers 
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8. d. ; 
20 Stivers = 1 Guilder 1 
2+ Guilders — 1 Rix-dollar 4 
6 Guildets — 1 pound 10 


As this is one of the moſt uſeful tables in exchange, 1 mall give it l 
another form for the encouragement of the learner. 


®Pening 

 *©- 1. *Grot, or Penny, 

== £2 x Stiver, 

96 = 12 = 6 = 4 Scalin, 

— = 4 = 66 = 17 5 1 Guilder, or Florin, 

= % = 902 — = 1 Rix-dollar, 
1920 = = 120-30 = 6 = 33 = 1 ®Poun 
Flemiſh, 


If the ſcholar be taught to reduce all the tables to this form, before he 
enter upon any of the examples, it will be a great advantage to him. 


Table VIII. The NEgTHERLANDS. 


At Ghent, Oftend, Sc. Antewerp, Bruſſels, &c. 
The loweſt piece of money in uſe is a » Pening, hz 1e ſterling, 


0. 
4 Penings = 1 Urche © * 
$ Penings = 2 *Grot 0 09. 
| 2 Grots = 12 Petard o of 
ill 6 Petards . = 1 ®Scalin 0 a& 
. 7 Petards = 1 Scalin o 6 : 
9 40 Grots = 1 Florin . 
* 171 Scaling = 2 Ducat 93 
| ” 240 Grote = 1 *PoundFlem. 9 © 
5 FT 
1 Table IX. The NETHERLANDS, continued. 
if At Duntirk, St. Omer, Boulogne, @c. 
ig The loweſt piece of money in uſe is a Denier, ow vad. ſterling. 
"x s. d. 
N 12 Deniers = 2 vol o © 
„ x5 Deniers = 2 Peturd 9 ©. 
15 Sous, or Sols = 1 *Piette o © 7 
20 Sols = 2X *Livre Tournois © © 10 
43 Livres = t Ecu of Exchange o 2 6 
24 Livres = +2 Louis d'Or 10 © 
24 Livres = 12 Guinea OS By 
qo} Livres = 1 Moeda 7 © 


At _ Cambray, Valenciennes, c. a ®Piette=15 ®Petards, and is 
E "and 20 Petardszza Florin, value 15, ofa. alſo 10} 
— ournois g Ducat, value 90 3d. 


„Table 


th 


- 
© » 


* 
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Table X. France, 


At Paris, Rouen, Bourdeaux, Bayonne, Marſeilles, Lyons, &c. 
The loweſt piece of money in uſe is a Demer, value 27d. ſterling. \ 


& 4. 
3 Deniers = 1 Liard .9 © 4 
2 Liards = 1 Dardene 0 © 
3 Livres = 1 Ecu of Exchange o 2 6 
6 Livres 8 __ 6 3 0 
1a Deniers = 1 30l 0 0 of 
20 Sols = 1 Livre Tournois © © 10 
10 Livres = 1 *yiſtole o 8 4 
24 Livres = 1 Louis d'Or 10 © 
Tournois is a term of the ſame import in France, as ſterling in England. 
Table XI. Syrarin. | 


At Madrid, Cadis, Seville, &c. they reckon by the New Plate; and 
the loweſt piece of money, which is a Maravedie, is worth Sd ſterling. 


6. 4. 
2 Maravedies = 2 Qusrtil o fp. 
34 Maravedies —— 0 5 
2 Rials — I Piſtarine o 10 
8 Rials = 1 *Piaſtre of Exchange 3 7 
10 Rials = 1 Dollar 4 6 
375 Maravedies = 12 *Ducat of Exchange 4 11 + 
32 Rials = 1 *Piſtoleof Exchauge 14 4 
36 Rials = 1 Piſtole 16 9 
At Gib-eltar, Malaga, Denia, &c. they reckon by the money of Fal- 
l, a Mcravedie of which is worth 7714 ſterling. 
2. d. 
2 Maravedies = 1 Ochavo o O 
4 Maravedies = 1 Quartil o 37 
34 Maravedies = 1 *KRal Veillon 0 28 
15 Riais = 1 »Piaſtre of Exchange 3 7 
512 Maravedies = 1 Piafrre | "& , 
6o Rials = 1 *Viſtole of Exchange 14 4 
20438 Maravedies = 1 Piſtole of Exchange 14 4 
70 Rials = 1 Pittole i 16 9 


At Barcelma, Saragoſſa, Valem ia, &c. they reckon by the Old Plate; a 
Maravedie of which I worth 1144 ſterling. 


> 


"Is +» 
16 Maravedies — - _ 3+ o 
1 Sol dos r. o 31 
16 Soldas = 1 Dollar 4. 6 7 
60 Soldos = 12 Piſtole 16 9 


P Table 
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Table XII. PoxTUGAL. 


a At Liſbon, Operto, &c. 
The * piece of money made uſe of is a Re, value d- ſterling, 


7 ” 4 8. . 

10 Rez = + Vintin LY o 0 02 
20 Rez = 12 Vintin ; o o 179 
5 Vintins = 1 Teſtoon o o 64 

4 Teftoons = 1 Cruſade of Exchange ©, 2 ; 
24 Vintins = 1 New Cruſade 9 3 82 
1000 Rez = 1 *Milre “ 2-5 it 

48 Teſtoons = 1 Moidore i. 7 © 

64 Teſtoons = I Joaneſe = 


Table XIII. IrArr. 
1. The Republic of Genoa and the Iſland of Corſica, containing the 


: towns of Genoa, Se. Baſtia, Sc. 


The loweſt piece of money made uſe of in theſe places is a Denari, value 


178d ſterling. 
8. d. 
12 Denari „ o 0.43. 
20 Solidi 10 o 8 
5 Lires = 1 Croiſade 3, 
5 15 S064 = 1 *Pezzoof Exchange 4 125 


Some merchants in Genoa keep their accounts in Pezzos, Solidi, and 
Denari ; others in Lires, Solidi, and Denari. 


At Florence, Leghorn, Ic. in Tuſcany. 
The loweſt piece of money in uſe is a Denari, value bes. ſterling. 


4 Denari = 1 Quatrini . 0. 
12 Denari = 1 Solidi o 0.5 
20 Sqlidi . 1 Lire o 84 

6 Lires = 1 Piaſtre of Exchange 4 2 
53+ Lires = . Ducat 
22 Lices = 1 Pittole 1 : 6 


3. At Venice, Bergamo, &c. in the republic of Venice. 
The loweſt piece of money in uſe is a Picoli, value gd. ſterling. 


8 d. 
12 Picoli = 1 Solidi o o 
64 Solidi = 1 *Groſs o 23 
O 20 Solidi = 1x ®Lire - 0 
124 Solidi = I Ducat current 3 5 p 
24 Grois = 1 *Ducat of Exchange 4 4 
54 Solid = 1 Teſtoon $ 6+ 


les, 


the 


Part I. 
Table XIV, 


ſerling. 


4 Mangars 
3 Aſpers 
5 Aſpers 
10 Aſpers 
20 Aſpers 
8 Af, 
100 Aſpers 
10 Sola as 
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TuRKEY and the LEvanT. 


Viz. the Morra, the Hands of Candia, Cyprics, &C. 
The loweſt piece of money uſed in theſe places is a Mangar, value d- 


„ 
= 1 *Aſper © 
= 7 FR 1 
8 © 
= 1 Oftic 0 
= 1 Solota 1 © 
= 1 *Plaſtre 4 
= 313 5 © 
= x Xwift 10 © 


a 
+ 
1 


” 


*, 
— 


The above tables of the real and imagitiafy money of all the Þrincipat 
trading places on the Continent of Europe, along the ſea-toalt, from the — 


White Sea to the Levant, have, for 


a geographical order. 


, * 


Table XV. IA E LAND. 


Dublin, Cork, Londonderry, &c. 
The Iriſh have no coin of their own, but are ſupplied by 


2 Farthings 
2 Halfpence 
67 Pence 
12 Pence 

13 Pence 

65 Pence 

20 Shillings 
224 Shillings 


nations with which they traffic. 
A farthing Iriſh, is worth only 3.d. ſterling- 


8; 
= 1 Halfpetny © o o. 
= + a Shilling o © 6 
= 12 Shilling Iriho o 11 
= 1 Shilling 0 
= 1 Crown o o 
= 2 Pound Trim o 18 57 
= 1 Guinea 22 0 


the ſake of regulatity, beek given in 


the different 


Table XVI. The Continent of AMERICA» 


The Colonies of Nova &crtia, New England, Virginia, tac. 
In the American colbnies accounts are kept in pounds, ſhillings, and 


pence, as in England, and their money is called curr 
caſh obliges them to ſubſtitute a paper-currency, 
change varies in proportion to the ſcarcity of money. 


Table XVII. 


+ The ſcarcity of 
the courſe of ex- 


The WzsT-InDia IsLanDs. 
Viz. Jamaica, Barbados, &c. 
A *halfpeany, in Jamaica, &c. is worth only 1 00d. fterling. 


P 2 


2 Halfpence 
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| £ 
2 Halfpence ww T7 penny 0 o cou 
7% Pence = 3. o O 544 pot 
12 Pence = 1 *Shilling © o 848 an 
75 Pence = 2 Dollar o 4 6 
7 Shillings = 1 Crown S424: 
20 Shillings = 1 *Pound © 14 3 
24 Shillings =. 1 Piſtole o 16 9 
30 Shillings = 12 Guinea x3 0 


Note. In the above tables the imaginary money is marked with an 
aſteriſk *, and the figure, ftanding at the right hand of the denomination 
of each foreign piece, is the intrinſic value thereof, according to the lateſt 
and beſt aſſays made at the mint of the tower of London.—Hereafter fol. 
low proper rules for finding what quantity of the money of one country, 
c. will be equal to a given quantity of another, according to a given courſe 
of exchange; and in order to avoid prolixity and unneceſſary repetition, 
the places are reduced to three claſſes, | | 
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Places which give the uncertain price of exchange for 
the pound ſterling. ** q 
Theſe are HamBuRGH, LuBec, &c. in GERMANY 
the SEven UNITED PRovINnCEs, the NETHERLANDS 


& C. 
Propoſition 1. To reduce the currency of any ſtate into bank 


or exchange money, and the contrary. 
Rule. As 100, with the agio added to it, is to 100, ſo 
is any given ſum current to its value in bank-money. 
And, As 100 is to 100 with the agio added to it, ſo is any 
given ſum of bank-money to its value current. 


Note. The exchange is always ſuppoſed to be made in bank - money, and 


there fore the currency of any ſtate, or kingdom, which uſes this denomi- 0 
nation of money, muſt always be reduced to bank - money before exchange 8 
«an be made. 1 


Prop. 2. Given the courſe of exchange between Great-Bri- 
tain and any foreign country, city, Oc. which exchanges fur 
the pound ſterling, to change any given quantity of ſterli 
money into the money of that country, Qc. 

Rule. As Ci ſterling is to the given courſe of exchange, 
ſo 1s the given ſum, in ſterling money, to its correſponding I 
value in foreign money. | 

Note. Whenever the firſt term of a ſtating is 1, as in this propoſition, 


the work may be performed by Pragice, 7 
| Prop. 
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Prop. 3. Ci ven the courſe of exchange to or from any foreign 
is. city, Oc. which jab. Howe with * be 
pound fterling, to change any given quantity of ſuch foreign money 
into ſterling money. | | 

Rule. As the courſe of exchange is to Ci ſterling; ſo is 
the given ſum, in foreign money, to its correſponding value 
in ſterling money. : | 


n CL ASS IT. 


Places which give the certain ſpecies of their money for 
the uncertain number of pence ſterling. 

Theſe are Denmark, Russ1a, PoLand, Faxnceg, 
SPAIN, PORTUGAL, ITALY, &c. and almoſt every other 
place in the world with which exchanges are made, except 
thoſe already mentioned in Claſs I. and thoſe which belong 
to Claſs III. 


Prop. 4. Given the courſe of exchange between Great- Bri- 
tain and any foreign country, city, &c. which —— for any 
number of pence ſterling, to change any quantity of ſterling money 
into the money e that country, & c. 

Rule. As the number of pence ſterling, contained in the 
courſe of exchange, is to the integer of foreign money, 
ſo is the given ſum, in ſterling money, to its correſponding: 
value in foreign money. 5 

Prop. 5. Given the courſe of exchange betaueen Great-Bri- 
tain and any foreign country, city, c. which exchanges for any. 
number of pence flerling, to change any quantity of ſuch fhrei ge 
money into fterling. 

Rule., As the integer of foreign money is to the number 
of pence contained in the courſe of exchange, ſo is the 
I given quantity of foreign money to its correſponding vatut” 
in ſterling money. 


CL ASS IH. 


Places which exchange with Gze av-BarTamn at an ad- 
vanced rate per cent. 

Theſe are the Is1.zs or Max and Ia ELAN d, the WII T- * 
Invia IsL ans, and the Continent of AMERICA. | 

Prop. 6. Given the courſe of exchange between Great-Bri- 


tain and any place which gives a variable fun of money, more 
P 4 than” 
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than L100 fer £100 ſterling, to change any quantity of Rerlin 
money into the currency of that place. 
Rule, As F100 ſterling is to C100 with the courſe of 


exchange per cent. added to it, ſo is the given ſterling 
money to the currency required. | 


Note. In this and the following rule, by the courſe of exchange muſt 
be underſtood the exceſs of the currency above C 100. Thus, if £ 100 ſter- 
ling be worth £110 currency, the exchange is at 10 per cent. 

This exceſs, were it authorifed by cuſtom, might be called the agio. 
Prop. 7. Given the courſe of exchange between Great-Bri- 
tain and any place which gives a variable ſum of money, mort 
than {100 for {100 feerling, to change any quantity of the 
currency of that place into ſterling money. 

Rule. As L1co, with the courſe of exchange per cent. 


added to it, is to L100, ſo is the given currency to the 
ſterling required. | 


. OF THE GAIN OK LOSS PER CENT. BY THE RISING OR 
FALLING OF THE COURSE OF EXCHANGE, 


Prop. 8. To determine the gain or loſs per cent. by the dif- 
. ferent courſes of exchange with places that exchange by the puund 
ferling, or with places that exchange for a variable number of 
pence ſterling. ' 
Rule. Ic the gain or loſs per cent. be conſidered with 
reſpect to the par of exchange, ſay, As the par of exchange 
is to L100, ſo is the given courſe of exchange to a fourth 
number; which, if greater than (ioo, the exceſs will be 
the gain; but, if leſs than F100, the defect will be the loſs 
per cent.— But, if the gain or loſs per cent. be conſidered 
with reſpe& to any other coxr/e of exchange, ſay, As the 
given ceurſe of exchange is to L100, ſo is the N 
courſe of exchange to a fourth number; which, if greater 
than (100, the exceſs will be the gain; but, if leſs than 
£100, the defect will be the loſs per cent. 
See Prop. 2. in Loſs and Gain. g 


Examples to Propoſition 1. (Tables VII. and XIII.) 
{1.) A merchant at Anſterdam is poſſeſſed of 3750 
uilders 10 ſtivers currency, which he wiſhes 40 turn into 
ank money, the agio at 43 per cent. what will be the 
value in guilders bank? 
A3 1044 j : 200 :: 37508. 108%, : 35938 58 13343 pen. 60 1 
a | 33 
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(2.) If the agio between the current and bank-money 
of the United Provinces be 43 per cent. how many guil- 
ders current will be equal to 3593 guilders 5 ſtivers 13543 
penings bank? | 

As 100: 1044 :: 35938 58. 1343p. : 3750g- 108. anſwer. 


(3.) Change 577 guilders 14 ſtivers current money into 
florins bank, agio 5+ per cent.? 

(4.) Change 765 guilders 9 ſtivers, bank, into current, 
agio 5 per cent.? : 

(5.) In 7570 guilders 15 ſtivers current, how many 
rix-dollars bank, agio 41 per cent.? 

(6.) If the agio between the current and bank money 
of the Netherlands be 25 per cent. how many — 
Flemiſh bank will be equal to 7971. Flemiſh — 

(7.) The agio of Venice is 20 per cent. how much cur- 
rent money of Venice will be equal to 790 ducats bank? 


Examples to Prop. 2. (Table VI.) 


(8.) In 1271. 38. 4d. ſterling, how many Hambargh marcs, 
&c. exchange at 32 ſols gros, or 2328 fennings, per . 
ſterling? 

As CI: 2328 fen. :: £127 3 4 : 296044 fen. 21541 marcs 
14 ſols lub. 4 fen. 

(9.) How many Hamburgh marcs are contained in 
47511. 15s. ſterling, exchange at 2450 fennings per £ 
ſterling ? | | 

(10.) In 4751. 188. ſterling, how many marcs, &c. ex- 
change at 36s, 6d. Flemiſh per / ſterling ? N. 

(11.) In 749 l. 14s. ſterling, how many marcs hank, 
exchange at 35 ſols gr. 1 den. per / ſterling, 6 fennings 
being equal to x denier, and 12 3 to 1 (ol gros! 

(12. ) In 7541. 188. gd. ſterling, how many rix-dollars 
Current, exchange at 34 ſols gr. 94 den. per FL ſterling, 
ap10 1082? 


(Table VII.) 
(13.) If I pay 7571. 18s. 7d. in London, what muſt I 
draw my bill for on Amſterdam, exchange at 11. 158, gd. 


Flemiſh per £ ſterling ? 
| (14.) If 
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(14.) If I pay in London 7521. 118. gd. ſterling, hoy 
many guilders, &e. may I draw for at Amſterdam, exchange 
at 34 ſcalins 44 grots per / ſterling? 

(15.) In 479]. 14s. ſterling, how many rixdollan 
current, agio 43, and exchange at 345. 74d. per FL ſterling? 


(Table II.) \ 


(16.) In 5471. 198. 10d. ſterling, how many copper 
dollars of Sweden, exchange at 47; copper dollars per { 
ſterling ?- | 

(17.) In 37491. 148. 105d. how many dollars, &c. ex- 
change at 48 copper dollars per / ſterling ? 


Examples to Prop. 3. (Table VI.) 


(18.) Reduce 1541 marcs 14 ſols lub. 4 fen. bank-money 
of Hamburgh, into ſterling, exchange at 324 fols gros per 
L ſterling ?—72 fennings being equal to 1 ſol gros. 
As 324 ſols gr.: II. :: 1541m. 14f. I. af. : 1271. 38. 4d. anſwer. 
(19.) In 1788 rix-dollars 21 ſols lub. how many pound 
ſterling, exchange at 34+ ſols gros per ( ſterling ? 
(20.) In 747 rix-dol. 2 marcs 14 ſols lub. how many 
L ſterling, exchange at 32s. 6d. Flemiſh per LF ſterliag ? 
(21.) in 743 rix dol. 4 ſols gr. „let money, agio.44 pet 
cent. exchange 33s. 9d, Flemiſh per Z ſterling, how many 
L ſterling ? : — 
(22.) In 1749 marcs 13 ſols lub. current, agio gz pet 
cent. and 474 et dollars 2 ſols gr. agio 4+ per cent. ex. 
change at 35s. 8d. Flemiſb, per ( ſterling, how many / 
8 
ſterling:? 


(Table VII. and VIII.) 


(23.) Remitted from Amnſterdam to London 2 bill of 
17471. 145. 7d. Flemiſh ; how many pounds fterling is the 
ſum, exchange at 34s. 7d. Flemiſh per / ſterling? 

(24) What muſt I draw for at London if I pay at Ret 
terdam 7495 guild. 14 ftiv. current, agio 53 per cent. e 
change at 34 ſcalins 4 grots per Z ſterling? - , 

(25.) A merchant remits a bill of exchange from 4. 
everp to England, when the courſe is 345. 3d. Required 
the value of 7741. 188. Flemiſb at that rate in — 

>. 42075 ( 
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(rable II.) 


(26.) In 7123 copper dollars 14 runſtics, how many 
pounds ſterling, exchange at 482 copper dollars per £ 
terling ? 

TT In 5749 ſilver doll. 1 copper doll. 2 copper marcs 
z runſtics, how many / ſterling Exchange at 49 cogper 
dollars per Z ſterling, 


Examples to Prop. 4. (Table I. 


(28.) In 7471. 18s. 10d. — how many rix-dollars 
ff Denmark, exchange at 474. ſterling per rix- dollar? 
As 47d. : 1 rix-dol. :: 7471. 188. 10d. 13819 nix · dol. x mare 1047 
lings. 


(29.) In 749l. 168. ſterling, how many rix- dollars, Kc. 


— xchange at 494d. ſterling per rix-dollar? 

(Table III.) 
of (30.) In 75741. 19s. ſterling, how many Ruſſian robles, 
Ke. exchange at 48. 7d. ſterling per ruble? 
any (31.) In 5741. 18s. ſterling, &c. how many rables, ex- 
| hange at 45. 92d. per ruble? 
per Examples to Prop. 5. boy I.) 
any 


(32.) In 3819 rix-dollars 1 marc 1045 ſkillings of Den- 
nark, how much ſterling money, exchange at 47d. ſterling 


per r1x-dollar ? 
4 1 rix-dol. : 47d. 1: 381) rix-dol. 1 marc 1025 Kill, : £747 18 10. 


(33-) In 9751 rix-dol. 4 m. 3 ſkill. how much r 
excaange at 484 d. ſterling per rix- dollar ? 


(Table III.) 


{34.) In 7454 rub. 4 griv. 6 cop. how many { ſterling, 


exchange at 4s. gd. per ruble? 
35.) In 7479 rubles, how much ſterling, exchange at 
45. 7 d. per ruble? 


CLass II. (Tables III. and VII.) 


In the * full>wing examples, the rules belongi to = tion: litberto 
nd» e of are te be pro arFoaly | N 15 


(36.) In 
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(36.) In 4759 rub. 44 cop. exchange at 124 copecs j 
rix-dollar current at Amfterdam, agio 3+ per cent. h, 
much fterling money ?—the exchange between Amfter, 
and London being 345. 6d. Flemiſh per ¶ fterling ? 

(37.) Remitted from Londen to Peterſlurgh, by the v 
of Amfterdim, 4951. 17s. 6d. fterling, the exchange h 
tween London and Amſterdam being 345. 8d. per / fterlin 
and between Amſterdam and Peterſdurgh 52 flivers 

ruble; what is the value of this remittance in rubles, { 

(38.) Received from Archangel, per bill of exchang 
7437 rub. 5 griv. 24 cop. exchange at 121 copecs per r 
dollar current of Amfterdam, agio 33 per cent. and 345. 
Flemiſh per ( ſterling; what is the value of this bill? 


(Tables IV. V. and VII.) 


(39.) In 7947 florins of Dantzic, exchange at !! 
oſhen per { Flemiſh, and 338. 5d. Flemiſh per L ſterli 
ow much ſterling ney ? * 
([̃ 40.) In 749l. 178. 6d. ſterling, how many rix-dolkn 
&c. exchange at 274 groſhen per C Flemiſh, and 38. 
per { ſterling? = 
(41.) In 4795 flor. 14 groſhen 2 couſtics, how ms 
pounds ſterling, exchange at 273 groſhen per Z Flem 
current, agio 33 per hundred guilders, and 33s, 7d. Flem 
per / ſterling? oy! penn ig 
( Tables IX. and X.) 


(42.) In 636 livres Tournois 3 ſols 91 deniers, how mu 
ſterling, exchange at 314d. per ecu of 3 livres: 
(43.) Bought wine of a merchant at Bourdeaux to! 
amount of 57475 livres 6 ſols; for what ſterling mon 
muſt the merchant draw his bill, exchange at 53d. per eu 
(44.) A bill of 7591. 18s. 9d. is remitted to Paris by 
merchant in London; what is the value in French crowl 
exchange at 54d. per ecu? 
(45.) A gentleman (on his travels) received at | 
3749 crowns 2 livres 10 ſols for a bill of exchange, 
value whereof in England was 8431. 14s. 3d. What 
the-courſe of exchange between England and France? 


(T ' 
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(Table XI.) 


46.) In 7491. 18s. ſterling, how many piaſtres, or pieces 
eight, at Madrid, exchange at 453d. ſterling per 
ſtre? . . ; 


(47.) In 1347 piaſtres 2 rials 24 maravedies of Magrid, 
much ſterling, exchange at 475d. per piaſtre? 

48.) In 9749 rials of plate, how many LF ſterling, ex» 
nge at 43zd. per 6 e? "BAY 

49.) Bought raiſins of a merchant at Malaga to the 
ount of 7549 rials Veillon; for what ſterling money 
ſt the merchant draw his bill, exchange ar 414d. per 
ſtre? 


(Table XII.) 


50.) In 7434 cruſades 347 rez, how many Z ſterling, 

hange at 65d. per milre ? 

51.) A merchant at Liſbon remits to London 4756 milrez 

aſtoons 4 vintins 10 rez, exchange at 644d. per milre ; 
8 ſterling muſt be paid in London for this remit- 

Ce # 

52.) If a bill of 1788I. 17s. ſterling be drawn. upon 

don, what is the value at Operto, in milrez, exchange at 

d per milre? 7 / 

53.) If 2000 milrez were paid at Lion for a bill upon 

don of 6661. 13s. 4d. what was the courſe of exchange ? 


(Table XIII.) 


54.) How much fterling money may a perſon receive 
London if he pays in Genea' 947 dollars, exchange at 
d. per dollar? 
(55-) London is indebted to Genea 17491. 175. 6d. for 
many pezzos may Genoa draw on London, the exchange 
474d. per pezzo? 
6.) In 7471. 16s. 4d. ſterling, how many pezzos of 
vorn, exchange at 464d. per pezzo? 
57.) London is indebted to Leghorn 7439 pezzos, or 
ſtres, 9 folidi 3 denari; what ſterling money ſtands as 
equivalent in the Louder merchant's bgoks, the exchange 
g at 481d. per piaſtre? 

(58.) A bill 
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(58.) A bill of 5741. 155. is remitted to Florence, to be 
aid in piaſtres of 6 lires each, exchange at 54d. per piaftre; 


— many will be received? 


Examples to Prop. 6, 


(59.) London remits to Ireland 5741. 158. ſterling, how 
much currency of Ireland muſt be received, exchange at 
71. 10s. per cent.? 

As 100l. : 1071. 10s. :: 5741. 15s. : 6171. 178. 11d. anſwer, 


(60.) The value of 6941. 18s. 6d. ſterling is required 


in Iriſb currency, exchange at (5 per cent. 


(61.) London receives a bill of exchange from Carolina 
for 9171. 18s. ſterling ; for how much currency was London 
indebted, exchange at 76 per cent.? 


Examples to Prop. 7. 


(62.) Dublin draws upon London for 8791. 6s. 61d. Irib, 
exchange at 114 per cent. How much muſt London pay 
Dublin to diſcharge the hill? + - 


As 111Fl. : 1001. :: 879]. 6s: 64d. : 1871. 15:55. 


(63.) What muſt be paid in London for a remittance of 
67471. 145. Iriſh, exchange at 114 per cent. ? 

(64.) Jamaica remits to London 4.751. 148. 10d. currency; 
what ſterling money mult be received for it, exchange being 
at £135 currency for L100 ſterling ? | 


CLass II. exerciſing the 6th and 7th Propoſitions. 


(65.) A merchant in Londen conſigns to his factor, in 
Jamaica, goods amounting to 7341. 145. 9d. ſterling, which 
are ſold for g9ol: currency ; what — ought the factor 
to remit, after deducting 5 per cent. for his commiſſion 
and charges; and whether does the merchant gain or loſe, 
and how much; the exchange being at 25 per cent.? 

(66.) My factor at Barbadoes bought goods for me t0 
the amount of 71;0l. 14s. currency; what is the value in 
ſterling money, allowing the factor 24 per cent, for com · 
miſſion, the exchange being at 35 per cent. ? 


7 (67.) Amer: 
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| (67.) A merchant at * ſtands indebted to his eor- 
reſpondent” in London 75491. 18s. 4d. currency; what ſter- 
ling ſum ſtands as an equivalent in the London merchant's 
books, exchange at 57 per cent.“. dle | 
(58.) Sold ſugars in London for my employer in Jamaica 
to the amount of 17571. ſterling; what currency ought I 
to remit, after deducting 21 per cent. for commiſſion, the 
exchange between London and Jamaica being £157 cur- 
rency 2 L 100 ſterling? | | Wel 
Examples to Prep. 8. N 

69.) London draws. upon Holland far a ſum of money 
when the exchange is at 358. 6d. Flemiſh per FL ſterling, 
and afterwards draws again when the exchange is at 
345. Gd. What does London loſe or gain per cent. by. this 

negociation when compared with the — to 7, 

If 35s. 6d, : 100l. :t 348. 6d. : g7l. 4s, 591d. 
Then 100l.—g71. 38. 75 7d. al- 16s. 471d, loſs per cent. 


(70.) London draws upon Amſterdam for a ſum of money 
when the exchange isat 345. 6d. Flemiſh per “ ſterling, 
and afterwards draws again when the exchange 1s at 
355. Gd. How much does London gain or loſe per cent. by 
this tranſaction when compared with the former? 9 


| If 343. 6d. : 100l. tt 35s. 6d. 1 1021. 178. 1143 4d. 
7. Then 1021. 178. 1113 5d,-100.==21. 173: 113 75d. gain per cent, 


(71.) If the par of exchange between London and An- 
ſterdam be 3758. Flemiſh per / ſterling, what does London 
gain or loſe per cent. by drawing bills upon Holland at 

335. 4d. Flemiſh per FL ſterling? | £44 
- (72.) Suppoſe Londen exchanges. with Holland when the 
ch courſe of exchange is at 35s. 6d. per FL ſterling, what will 
of be the gain or loſs per cent. to London, admitting the ar of 
on exchange to be 33s. 4d. per L ſterling ? r 
e, (73-) A bill of exchange was drawn upon Amftira 
when the courſe of exchange was 345. 3d. Flemiſh per, 
fierling ; and, ſame time after, another was drawn, when 


* The table, given at page 387 of the Negociatir's Magaaine, is cals 
culated upon this principle. 3 3 K a * wy 1 


tl, 
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the courſe of exchange was 338. 6d. Flemiſh per FL ſterling 


what was gained or loſt per cent. by this negociation when 
compared with the former? d 


CLass II. 
(74) The par of exchange between London and Perts- 

15-55. 72d. ſterling per milre ; what is gained or loft 
per _ in London, when the courſe of exchange is 58. 24d. 
per milre: | 

(75.) Suppoſe London exchanges with Portugal for the 
milre at 5s. 6d. ſterling ; and afterwards at 5s. 14d.— 
What is gained or loſt per cent. by the latter negociation 
when compared with the former ? 


(76) up e the courſe of exchange between Lenau 
Madrid. be 415d. fterling per piaſtre, at which time 2 


dill of exchange 1s. drawn by Londen; what would' have 


br 


en the gain or loſs per cent. to London, had the bill been 
rawn when the exchange was at 534d. * per piaſtre, 
by comparing the latter negociation with the former? 


 ArnBITRATION or EXCHANGE. 8 
' Daſnition. By. Arbitration, or the compariſon of ex- 
change. is to be-undeiſtood a method of — to, or 


drawing upon, foreign places in ſuch a manner as ſhall 
moſt adramageons:t0 the merchant. , 


* 


3 „ 2 ener 


— 


+ = wn 


I. Simple Arbitration, 
Definition. When the exchanges among three places 
only are concerned, it is called fmple Arbicction, and the 
trated price is ſuch a rate of exchange between two of 
the places as ſhall be in proportion with the rates afligaed 
between each of them and a third. 


Note. All queſtions in fimple arbitration may be fotved with 2 little 
. eonſideration by one or more ſtatingꝭ in the or inverſe role of three, 
Af a grin or loſs per Cent} is mentioned, aſte: you have found the pro» 
portional gain or-lofs by the rule of three, the gain or los per cent, y 
variation of exchange, may be found by prop. ſition 8, preceding, if it 

n regard to time. But. if time, commiſſion, . brokerage, &c. are con- 
Kdered, the ſeveral allowances to be made for theſe purpoſes muft be cal- 
eulated dy the rules of intereſt, commiſſion, brokerage, &c. previous is { 
Srnoperation for the gain or loſs per gent. 
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1 
s 


Defonition. Cp Arbitration has reſpe?t to the e- 


changes of four or more countries or cities, and its utility 
conſiſts in diſcovering the beſt and moſt advantageous 
method of negociating exchanges with different places. 

Fropeſtion. To determine whether a direct er circular exe 
change will be preferable, having the courſe of exchange be- 


laucen 2 places es 

Ruſe. Diſtinguiſh the ſeveral courſes of exchange into 
antecedents and conſequents: place the antecedents in one co- 
lumn, and the conſequents in another, to the right hand of 
the axtecedents, in ſuch a manner that the firſt 
may be of the ſame name and denomination as the ſecond 
antecedent, and the ſecond confequent as the third antecedant, 
&c. through the whole. Then multiply all the antecedents 
together for a diviſor, and all the conſeguents tagether for 
a dividend; the quotient produced from this diviſor and 
dividend will be the value of. the fum required. Then 
caiculate the value of the ſum by the dire& exchange, or 
by any other circular exchange; and by comparing theſe 
values tozether, may be ſeen which will be the moſt ad- 
vantageous, | — 


Note. By this rule the weights, meaſures, &c. of different countries 
may be compned. If an allowance for commiſſion, &c is to be made 
fron place to place, the moſt certain method will be to find'the valve ef 
the /um, at each place, by the rule of thiee, and deduct the conmiſign 
therefrom as you proceed. "5444 | 


Examples in Simple Arbitration. * 1 

77.) When London exchanges with Paris at 315d. ftey- 
ling per ecu, or crown, and with Amperdam at 348. 8d. 
Flemiſh per L fterling ; what ought the courſe of exchan 
to be between Paris and Amſterdam, that a merchant in 
London may remit a fum of money to Amfterdam by — of 
, 


Paris, inſtead of remiiting immediately from London 

without loſs ? : 

2 ſterling : 348. $4. Flemiſh 2 3144. Ag 1 5444. Bend 
Therefore the of exchange between Amiterdam ought 

t be ut 54.34. Flemiſh per eew LEY | 


a 1878.) 1 


— — — — 
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8 
(78.) If Am/terdam exchanges with London at 333, 70, No: 
per ( ſterling, and with Liſton at 51429. Flemiſh for the reſp 
crafade of 20 vintins, or 4 teſtoons, hew ought the exchange to B 
to go between London and Liſbon ? for | 
* (79.) A merchant of Amſterdam orders his factor at Ml exch 
Lenden to remit to his correſpondent at Parts at 5 3d. ſter- gul 
ling per crown; and to draw upon Retierdam for the value of t 
at 32s. Flemiſh per / ſterling ; but, when the order came WM whe 
to hand, the exchange was on Paris at 54d. per crown, (l 
At u hat rate of exchange ought the factor to draw upon ut! 
Rotterdam to execute his orders without loſs to his em- and 
ployer? W 0 . 1 be 
(80.) A factor in Londen is ordered to remit to Venice at Wl at i 
ad. per, ducat, and to draw for the value upon Maaridat Dic 
«42d. per dollar; but, on receipt of the order, bills upon 
Henice were at 531d. At 'what rate muſt he draw upon 
Spain to compenſate this loſs? ? | x 
1 3 1 Cuass I. Ai. vi 
1 : T . * 15 8 * 
„ (81.) A merchant at London is deſirous of transferring a Fr 
ſum of maney to Amſterdam in the maſt adyantageous de 
manner, either directly to Amfterdam, or through Paris, to 
at a time when the courſe of exchange between Lonen and at 
* Lmſterdam is 348. 5d. per FL ſterling, and between Lon«dwn * 
and Paris 311d«:ſterling per crown;—by advice, he finds ma 
the courſe of exohtiange between Paris and Amſterdam to be 
52d. Flemiſh per crown, upon which he remits directly to 
Amſterdam, and draws for the value upon Paris, What 
does he gain per cent. by theſe mean:; and what would he 
have loſt per cent. had he remitted the money to Amfterdan 
by way of Paris, and then drawn upon Amſterdam for the 
value, ſuppoſing. he had received no advice of the courſe 
of exchange between Paris and Amſterdam? 
-., (82.) A Spaniſh merchant ordered his factor in Lender 


to remit the value of goo ducats to Venice, at 503d. per 
ducat, and to draw*'upon him at Marid for the value at 
41d. per piaſtre. When the order arrived, the exchange 
at Venice was at 514, per ducat, and at Spain at 4249. per 
piaſtre; whether did the merchant gain or loſe by. this ' 

. negoclation? | l | 
- 1 k . (83.) A mer - 
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(83.) A merchant in London remitted to Amfterdem l. 
ſterling, at the rate of 18d. ſterling per guilder; his cor- 
reſpondent at Amſterdam was to remit the ſame, by order, 
to Baur deaux, at 3 guilders per crown, rebating 3 per cent. 
for his commiſſion: but, when he received this order, the 
exchange between — and Bourdeaux was at 
guilders per crown, The merchant at Londen, not ap 
of this, drew upon Beurdeaxx at 55d, ſterling per crowng 
whether did he gain or loſe, and how much per cent, ? 

(84.) A merchant at Amferdam was indebted to another 
at Paris a bill of 3000 florins current, agio 4 per cent. 
ind exchange at 9ofd. per ecu of 60 ſour Tourna; but, 
when this bill became negociable, the exchange was down 
at 89:d. per crown, and the agio advanced to 5 per cent. 
Did the Paris merchant gain or loſe by this turn of affairs? 


Example: in Compound Arbitration. 
(8.) Sold goods to a houſe in Aale dam to the amount 
of /324 Flemifh, which my correſpondent adviſes me he 
vill remit; but, as the exchange on Am/erdam was ſo low 
3 345. 4d. per ¶ ſterling, I have defired him to remit it io 
ga France, at 48d. Flemiſh per crown; thence he orders it to 
bus de remitted to Vienna, at 100 crowns for 60 ducats; thence 
i, Wl to Hamburgh, at 100d: Flemiſh pay ducat; thence to Li, 
nd at 5od, Flemiſh per. cruſade of 400 rea; and laſtly, from 
gan Li/ton to England at 58. 8d. ſterling per mile. 
ds tall gain or loſe by the circular exchange? 


to By the circular exchange 
* Antecedenu- 
48d. Flemiſh 
he 200d. crowne p 
2 1 ducat — 
Te god. Flemiſh _ 
e 1 milre, or 1000 tes, = 680. ſterling. 


How many pounds ſterling = $24]. Flemiſh, Y 
GR 103 
er 1x 8x x96 x ERH 103 x — 16.4% 


it Win, "55 
9 | | 
<4 R 4 
's As 348. 44. Flemjth + £1 ftecling 3: £524 Flom, r £480 finding, 
D 560). . 44K my {$0201.66 43, , by the cre 


; a (86,) A banker 


ther | 


= «> Las 


| Joſe, and how much per cent, by the eircular exchange! 


Per ducat; thence to Poriugal, at 45d. Flemiſh per hy 
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+ (86.) A banker in Paris remits to his factor at Af 
dam 7547 crowns 15 ſols Tournois; firſt to London at zol. 
per crown; thence to Name, at 65d: per ſtampt crown; 
thence to Venice, at 100 ſtampt crowns for 142 ducats bank; 
*thenee to Leghorn, at 105 ducats bank for 100 piaſtres ; and 


from Leghorn to Amſterdam, at 87d. Flemiſh per piaſtre. il (99 
How many guilders bank will be received at Anſlerdu I-85 
and what will the banker gain, ſuppoſing the dire& er-W;: i 


change between Paris and Amfterdam to be 514. FlenitMl1o>b 

per ecu ? e = 9 Wat 
(87.) A merchaut in London is defirous to remit Gy 

ſterling to Genoa. He can remit by way of Paris, at 56d, 

yer ecu; thence to Venice, at 100 crowns for 60 ducat 

-bank; thence to Rome, at 140 ducats bank for 100 ſtampt 

crowns; and from Rome to Genoa, at 115 ſtampt crowns for 

125 pezzos.— He can likewiſe remit by way of Amſterdan, D. 

at 33s. Flemiſh per ( ſterling; thence to Frankfort, at: elt 

rix-dollars for 16s. Flemiſh; thence to Venice, at 12 ducats 


for 11 rix-dollars; thence to Rome, &c. as above. Hov * 
many pezzos by each of theſe methods will the merchant pow 
have for his money, and which method will be the more 5 
advantageous ? | the 
1 1 ba cr li 

| "TS 1 CLass IT. | 20 the 

: (58.) A merchant in Landon has credit at Leghorn for the 
7547 piaſtres, whence: he receives advice that a remittance 
can be made at 52d. per piaſtre. The merchant upon tis exp 
orders them to be remitted to Venice, at 95 piaſtres for 109 my 
ducats bank; thence to Cadiz, at 321 maravedis per ducat; in 


thence to Liſton, at 031 rez per piaſtte; thence to Amn be- 
dam at 5od. Flemiſh per cruſade; thence to Paris, at 564. 
Flemiſh per ecu; and, laſtly, from Paris te London, at 314d. 
per grown. What ought to be the arbitrated price between 
London and Leghorn; whether will the merchant gain ot 

(89.) J have ordered my factor at Anfterdam to remit = 
1757'. 15s. tlemith {the exchange between London and 
Amſterdam being 345. 7d. Flemiſh per / ſterling) to Fro: 
at 54d. Flemiſh per ecu; thence to Vence, at 100 crovns 
for 56 ducats bank; thence to Hamburgh, at 100d. Flemiil 


„ ; 1NVOLUTION. : "ry 
nd thence to London, at 63d. per milre, How much ſter- 
ing money ought I to receive, allowing my factor per 


he more advantageous, —the circular or the direct ex- 
gange? | | 


(90.) If 100th weight of * make 88 JB at Rowen, 


dan -s 1 at Ronen 94 th at Jyont, 6ꝗ Th at Lyons £316 at Geneva, 

er. cb at Geneva loo h at Maryeilles, 12176 at Marſeilles 

emi WM 102tþ at Hamlurgh, 103 Ih at Hamburgh 101 jþ at Paris, 
What is the difference between the weight of a pound at 

£7500 and Paris? 

56a, 

Ucaty | 

* INVOLUTION. 

dan, D. fnition 1. When any given number is multiplied by 


i 2 8 i:-!f, and that product by the fame number, and'ſo on to 
15 any aſſigned number of products, the proceſs is called 
"" WY /:22/u:icr, or the involving a number to any aſſigned 
ower, | | 

ore YN * 2. The given number is called the root, or firſt power; 
the Erle power maltiplied by itſelf gives the ſecond power, 
cr ſquire; the ſecond power multiplied by the brit, gives 
the tnird power, or cube; the third power multiplied by 
the fr, gives the fourth power, or biquadrate, &c. 

3. The number denoting the poxwer is called the index, or 
expozert, of that power. Hhus, if a number is to be 


power, — | 4 
4. Powers are generally denoted by writing the expo- 
nent over the firſt. Thus the ſquare of 205 is written 


205" , the cube 20;\*; alſo the fourth power of 705 x 
9'15 may be expreſſed thus, 705'X9'15)4, Kc ! | 


ff * 
Nate 1. A general rule for the. practice of Involution is Gvidently con- 
tains 1 in the 2d defimition. A fraction may be involved to any power by a 
cou ui multiplication,of its terms in a ſumilar manner. 


Projofeiion. To find the power of au number, above the cube, 
without finding all the intermediate powers. Pr ; 

Kule, Find, by the ſecond definition, two or more ſuch 
Powers of the given number as that the ſum of —_ 


ent. for commiſſion at each place; and whether will be 


involved to the fourth power, then 4 is the index of the 
ww, 9 4 
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- dices may make the index of the power required, The 
multiply theſe powers continu lly together, and the 
product will be the po er required. 


2 If any number end with 5 or 6, all che powers of that number Lvo 
end with 5 or 6. 1th 
. 'The fum of any two numbers, differing by an unit, is equal to wil , 5 
2. of 25 res of thoſe numbers. 3 

auy two numbers, multiplied by their difference, is 1, 

earer 


 ® 8 di — ads of the ſquares uf the ſame numbers. 
The Jum, or di rence, of auy two numbers will meaſure the fn, 
difference, of the cubes of the ſame numbers, vis. the ſum will Senf 
the Ae and the diffurence the difference. 
The product of two ſquare numbers is a ſquare number, and oft 
= a cube-number, and ſo on for higher powers; likewiſe every pc 
of a ſquare number.is a ſquare number, and every power of a cube-n 


a cube-number, & c. 5 
| Examples. 


(1.) Involve 1'05 to the gth power. 
105X105 XIO;XIOSXI OX” A TORE PLN TVS 
bY 53138 215978515625, the power required 
Or thus, by the rule, page 175. 
S445 = 4 index of the power. 
dh rt 1˙1 57625 power. 
= 6 index of the power. 


+ 
x anger 157625 = = 1 554062 5 power, 
+ "I 9 index of the poweri 


3 
een 257625 = = 1˙53513 2821597851 8625 power 
a, u. 257 — 


.} Cube 3 
1 ) Involve 57: 5 to the 4th power, 
H.) Involve 15732 to the 5th power, 
{8.) What is the gth power o 735k 
(3-) Invalve 365 to — . 


EVOLUTION. 
3 a pn nn; 
en, U 
2 
the 


Aw r”R 


- 


; 8 
t I. EVOLUTION.—3SQUARE-KOOT, 177 


> reverſe of . Involution. Though, iw Involution, there 
19 number whereof we cannot find the exact power, yet, 
Lvolution, there are many numbers of which we cannot 
the preciſe root. 2 8 
2. The roots which are perfectly accurate are called rational 
5, an thoſe roots, which are continually approximatin 
earer to the truth, yet never arrive at it; are called fara- 
Ws. , 

1. Reots are ſometimes denoted by writing the character, * 
efor2 the power, with the index of the root in it; or by 
etting the index of the root above the power in the form 
fa fraction. T'hus the ſquare-root of 21 may be ex» 


reſſed by V 21, or 21 r and the cube- root of 2447 
, | 


4 
Y 24 +7, or 24+7) &c, 


Note, There is no ſuch thing, according to our preſent notation of num. 

ers, ac the exact ſquare-root of 2, 3, 5, 6, 7, 8, 10, &c. nor the exact 
abe-r-ot of 2, 3, 4, $5» 6, 7, 9, &c. Hence, if the root of any number 
dot compoſed of ſome of the natural ſcries, 1, 2, 3, 4, 5» 0, 7» &c. 
d infinicum, it is a ſurd. | 


SQUARE ROOT. 


umber, or a 8 er mix d decimal. 3 
Kule 1. Put a point over the unit's place, and alſo 


in whole numbers, and from the left hand to ths right in 
decimals, | . | 

2. Find a ſquare number equal to, or the next !eſs than, 
the leſt-hand period, and put the root thereof in the quo- 
tient; ſubtract this ſquare from the left-hand period, and 
. = remainder bring down the next period for a divi- 
end, . 

5. Double the quotient for a diviſor, then conſider what 
hore muſt be annexed to the right hand thereof, ſo that, 
i! tie reſult be multiplied by that figure, the product may 
be equal to, or the neareſt leſs number than, the dividend, and 
It will be the ſecond figure in the root. Then bring down 
ine next period, double the figures in the quotient for a 
Civifor, and proceed in all reſpg&s as above till you have 
i2thed the operation. 8. 20 7 
Z 22480 or 


-- 


Prepofition 1. To extra the Square-root of a «holy , - 


upon every ſecond figure, from the right hand to the leſt, 


n 


173 ruorv TION,—1QUARE-ROOT, 


For the proof. Square the root found, and to that; 
_ da@ add Oy if any; and that ſum will be 
ſame as the number given to be extracted. 
1 bes ee Bas 2, 
r A + 27 

Hence we may obſerve, that, if any number end with 2, 3, 7,« 
the ſquare - root of that number can never be exactly found. 

Prop. 2. To ertract the Square-root of a wulgar fratin, 

Rule. Muliply the numerator by the denominator, 
extract the ſquare-root of the product. The numeratar 
the given fraction, written above this root, or the den 
Minator written below it, will expreſs the root of 
fraction when reduced to its loweſt terms. 

If the product of the numerator by the denominat 
does not extract even, annex ciphers to the right-h 
thereof and continue the root as far as-is neceſſary, whit 
divide by the denominator of the fraction to obtain iu t 
TOR, : 


—— 
- — 


— 1 — 
— 2 = 
= — — — 
— — —— — 
— — — 
— — 
* 


| n 4/w w r* me” 
| Thus y/—= ——= = =——— Whether — 


» Y SaxD D D 
a proper or an improper fraction. The product of the numerator by t 
denominator will always extra@ even, when the fraction is not a lub 
Vide note 6, page 17 6. Wes | 
N Examples to Propeſfrion 1. 
I.) Extract the ſquare root of 1340095640625, 


— —— — 
— — ———— ———_ — 


_— 
21 
225) 1300 
g 1125 
43 230017895 
106.49 
Ween 


2316221578 fla5 
0. 
q 4275244 21476204 

A 21476225 (2.)- Extra 
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1.) Extract the ſquare root of 5678 ˙243. 


1451778 


1503} 5324 | 
15063) $1530 


; eng rem. | 
ne. After you have found the-root to fire of fix iquresy Gwe we thing 
xe may be found by plain, or concrafted, diviſion. | 

6.) What is the ſquare root of 393129? 

(4.) Extract the ſquare root ot 3272869681, 

(;.) Extract the ſquare root of 1524157875019052ts 
(d.) Required the ſquare root of 57132. 

(7.) What is the ſquare root of 753472 

8.) Required the ſquare root of 1788 · 57 

9.) What is the ſquare root of 4325 

(o.) Required the ſquare root of 53 


Examples to Prop. 2. 

(11.) What js the ſquare root of 3233? 

25X2116= 4284900, the ſquare root of which is 2070; they 
076 24, or rr z, the coot required. 
(.) Extract the ſquare root of 3. 1 
7X9=63, the ſquare root of which is 79472579392 ; this root, di- 
ied by g, the degominator, gives 882917036, Se. for the ſquare 
vol of 


0370 What is the ſquare root of $452 
(14.) Required the ſijquare root of 31g. 
(j.) Required the ſquare root of $4. 
{16.) What is the ſquare root of 154? 
%.) Required the root of 29.4? 


Cyxass II. 


(18.) A — hired a number of labourers, at a 
tiilling per day each, to dig a fiſh-pond, When t ey ha4 
iniſhed heir work, their wages amounted together to 
l2ol. is. What was the wages of one man, each man 
Worked as many days a8 there were men in company? 
(19.) A num- 


— 


* Kc. (75:35 wu \ 


1 


# 
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| (19.) A number of men; drinking porter in 
ſpent, at a reckoning, half a crown and a farthing ; wi 
they came to pay the landlord, they found that each n 
had as many fzrthings to pay as there were men in ee 
pany. Pray how many men were there, and what qu 
tity of porter did each drink, the price of a pint of pon 
being 14d. and the price of half a pint id.? 

Note. The following examples depend upon the 47th propoſition of 
firſt book of Euchd, where it is demonſtrated that the ſum of the ſquar 
tas right lines, drawn perpendicular to each other, are perfectly equal t 
ſyuare of a right line joining their extremitics. 

(20.) The wall of a town, which is ſurrounded hy 
moat 24 feet wide, is 18 feet high; what length mul 
ladder be made to reach from the. outer edge of the m 
to the top of the wall? 

(21.) A ladder, 50 feet long, will reach to a wind 
zo feet from the ground on one fide of the ſtreet ; and 
without moving the foot, will reach a window 40 feet hip 
on the other ſide, The breadth of the ſtreet is required, 

(22.) There are three towers, A, B, and C, ſtanding 
a direct line, the heights whereof are 64, 90.249, and j1 
feet reſpectively. Ihe diſtance between the top oft 
tower A and that of B is 97 feet; and the diſtance beta 
the bottom of the tower B and that of C is 76 feet. | 
theſe data it is required to find the diftances the tops 
bottoms of the towers are from each other? 

(23.) A gentleman has a garden in the form of anequ 
lateral triangle, the ſides whereof are each 50 feet: at en 
corner of the garden ſtands a tower z the height of A 
zo ſeet, that of B 34 feet, and that of C 28 ſeet. 
what diſtance from the bottom of each of theſe towers u 
a ladder he placed that it may juſt reach the top of eat 
tower, and what will be the length of the ladder, | 
ground of the garden being horizomal? hh 


CUBE ROOT. 
| Prop. 1. To ertrag the Cube root of any wwhole numer, 


4 pure or mixed decimal, | 
. Rule 1. Puta point over the unit's place, and alſo up! 
every chird figure from tae right-hand to the left, in ws 


F446 
*. & - 


= 4 


art I. ö EVOLUTION,—CUBE ROOT. 1681 
unbers, and from the left-hand to the right in deci- 


nals. 

2. Find the neareſt leſs cube to the lefi- hand period, and 
ubtract it therefrom : put the root in the quotient, and 
ring down the figures in the next period for a re ; 

3. Find a diviſor by multiplying the ſquare of the quo- 
ent by 300; ſeek how often it is contained in the re/olvend, 
nd put the anſwer in the quotient. : 

4. Cube the laſt figure in the quotient, N all the 
igures in the quotient by 3o except the laſt, and that pro- 
do& by the ſquare of the laſt; laſtly, multiply the diviſor 
dy the laſt figure, and the ſum of theſe products will give 
he /ubtrabend, which take from the refolvend;- to the re- 
nainder bring down the next period, and repeat the work. 

Fer the proof. Cube the root found, and to the uct 
add the remainder, if any, and that ſum will be the ſame 
z the number given to be extrafted, ht 

Cubes 1. 8. 27 . 64 . 125 . 216 343 . $12 + 729. 

, v 
Note. The above rule is the ſame in- principle as thoſe given by N, 
Duworth, Walking bame, Vyſe, and ſeveral other authors; but, when the 
number to be extracted is large, or has not a reticeal root, and is required 

bv be extracted to ſeveral figures, the operation by this rule is very tedious. 

The following rule, which I have deduced from the ſame N as 
the rule given by Mr. Ward, at page 131, Sth edit. of his Math. Guide, 
will be found preferable in thoſe caſes. | 


Rule II. 1. Point off the given number as before; 
ſeek the neareſt leſs cube to the firſt ſignificant leſt- hand 
period, and ſubtract it therefrom ; put the root in the quo- 
tient, and to the remainder bring down t4ve periods for a 
dividend, which divide by 300 times. the root: reject the 
remainder, if any, and put a point over the unit's and 
hundredth's place of the quotient. : .. | +  /, + 
2. Let the root, found above, be a. diviſor to h gu- 
ent, and to the right-hand thereof place ſuch a number 
that, if the diviſor thus increaſed. be multiplied thereby, 
the firſt figure in the product may fall under the left hand 
point of the quotient, and this number will be the ſecond 
fyure in the ot, which add to the laſt diviſor for a new 
one; bring down the two next figures, and divide as be- 
tore, Then will the root contain 3 figures, 


R | 3. Fer 


d'\ 
482 EVOLUTION,—CUBE ROOT. | 
3. For à ſecond operation. Make the given number, 
be extracted, conſiſt of as many periods as you intend 
have figures in the root, (not exceeding 9;) cube the rx 
already found, and ſubtract it therefrom, taking care 
put the unit's place exactly under the point belonging . 
the third ſignificant period; divide the remainder by | 
times the root, with as many ciphers annexed to it as ther 
are ſignificant periods in the given number, abating ;. 
Point every ſecond ſigure in the quotient, beginning at ti 
unit's place, till you have made as many points as ther 


60 E 


are ciphers in the diviſor. Then let the root be a din, ! 
to this guotient, &c. as above.— No regard need be had iv 
deci till the operation 1s finiſhed, j 
Or, Let x repreſent the number to be extracted, r the neareft leſs un 
c the firſt period, with as many ciphers to the right hand thereof as ther 
are periods ef whole numbers, abating one; or as many ciphers to the les 
hand as there are periods of ciphers to the left hand of the fignificut WW Rufer 
figure, if a pure decimal. 
„ ee "ARES (2, 
Then will 477 — + 4-* be the root as abovey deduced (3 
, - ar l a | 
From problem 91, page 266, of Mr. Emerſon's: Algebra. The operat (4 
here is to be repeated after you have found three figures; and, if the cube (5 
of theſe three exceed the number to be extracted, as will ſometimes (£ 
happen, the right hand figure muſt be diminiſhed by an unit, and thea (5 
recubed. The firſt operation, in either of the rules, will give 3 figures, (1 
the ſecond 9, and the third 27, &c. always triple. x ( 
Prop. 2. To extract the cube roat of a vulgar fraction. ( 
| Rule. Reduce the fraction to its loweſt terms, then ex- ( 
tract the cube root of the numerator for a new numerator, ( 


and the cube root of the denominator for a new denomi- 

nator; but, if the terms will not extract even, multiply 

the numerator by the ſquare of the denominator, and the : 

cube root of the product, divided by the denominator, de 

will give the root required. Or roduce the fraction to 2 

decimal, and then extract. the root. | | 
3 $f." kx v3 


Here V= . — à is tbe 
ſquare root. 


D 197 iii 


43 ; A 
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| Examples ts Prop, 1, Rel 5. 
(1.) Extract the cube root of 48627'125, 


48627-125(36' 5 root. 


3 cubed=27 
3 ſquared x 100=4700)21627 reſol vend. 
6 cubed © i f | 
MEX} =I * 
| ar- ſubtrahend. 
ſs root 36 ſquared x $00=388%00)2971125 reſolvend. 
* 5 cubed = 125 
ln 


1971125 ſubtrabend. 


2.) Required the cube root of 122615327232. 
(3.) Required the cube root of 41421736. 
3 Extract the cube root of 705919947284. 
(5.) Required the cube root of 17*54. 
(6.) What is the cube root of 254358061056000.? 
(7.) The cabe root of '57345 is required. AN - 
8.) Extract the cùbe root of 753857. a 
9.) What is the cube root of 7844 ð ̈ͥ l 
(76. —_— the — root — $17*375475: 

11.) Extract the cube root of 20874 107909304. 
12.) Extract the cube root of 1551 328"213978515625. 


| e er 5 
; [01 3+). Farad the cube root of 98003449 to 6 plagey of 


9 0 . the root | he 1 
8053: 449 &c. ( 461049037, ;. 


7 1 
* 1 I 2 . N 


4X4X4= 


390X4= 1200 ) 3490 3449 dividend. 


46 ) 28336 quotient, ; 
R 2 2» 
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21.1 
2X31 
mp. — 


46 }) 28 336 qu*tient. 


321) 736 Athe C 
$21 $7358, 
"my (22. 


(23: 
(24: 
25 
(26 


98003. 
46 X&K&461 NK 461 — 


461 x 3000000Z1383000000)31 268 009 900960 060060 56 divider 


46104 ) 22 608 821 402 747 guerient. 


The 

8 —— 0 the 121 

46 103g 4167221 it is de 

9 4149801 cubes of 

(2 

—_— 138329409. vill 

|, IC 1 

461098067 ) 3587 t 4090 6 

| 3237 how inch 

359775378 &c, ſolid 

8 5 

114.) What is the cabe root of 7164] 9916553 ö cu | 

5.) Extract the cube root of 8302348000000: t6 four the 1 

places of decimals. 5023 48 bein 

16.) Ertrac the cube root of 2 to eleven places of Ml . 

. (17. Extradt the cube root of :0001357 bret 

of 8 135 7 to ten p bea ar 

decimal — the cube root of 13 · 6. to gas places of te 

19.) Extract the cube root of 92498647c06247(to fou or 

Nen of decimals. K 9 475 71852 4 — 

| WS 2 | 

Examples to Prep. 2. cul 

4 20.) Extract the cube root of 33 %. * 
irſt 3 — z the cube - there- 

PRs nl nr Hire is 4 + pies 72. 8 1 


(21. ) Extract 


* 
EVOLUTION CUBE ROOT, x" _ 


art J. 


(21.) Extraft the cube root of 14. 

2X 3 ſquared=18, the cube root of which ( to the 

lb is'2*620741, Kc. This, divided by 3, gives 87358, &c. 
Athe cube root of I; or = 66666, Kc. the cube root of which is 
$7358, &C. as be fore. $ * 


22.) What is the cube root of 2337 
(23.) Required the cube root of 4332, 
(24.) What is the cube root of .. 
(25.) Required the cube root af 3: 
(26.) What is the cube root of 33? 


1 ASS II. 


The following queſtions depend upon the 12th and 18th propoſitions of 
the 12th book of Exchd, and the 33d propoſition of the 11th book; where 
it is demonſtrated, that all ſolid bodies are in properties to each atber as the 
cubes of their ſimilar ſides, diameters, lines, &c. | 


(27.) If the diameter of a 2 be 1 inch, its ſolidity 
vill be +5236 inch; what will be the ſolidity of a globe of 
15 inches diameter? 

(28.) The ſolid content of a block of marble is 33185 
rr what will be the fide of a cubical piece of equal 
oldity ? „ a n oth; ro CA pF 

(29.) A maltſter agreed with a carpenter to make him 8 
cubical bin, to hold 60 quarters of barley; what will 
the internal length of one of its ſides, 2150'42 cubic inches 
xs a Winchefter buſhel? 15 . * 3 A 

30.) If a ſſone, 20- inches long, 15 inc an 
geber thick weighs 217 lb. wh will be the length, 
breadth, and thickneſs, of a fimilar ſtone that w 
gooolb, ? | a 

(31.) Admit the length of a ſhip's keel to be 5 feet, 
the breadth of the mid-ſhip beam 25 feet, and the depth 
of the hold 15 feet; required the dimenſions of two other 
ſhips; of a ſimilar conſtruction, the one to carry 3 times, the 
Other 4, the burthen of that given above? = 
(32.) A ſugar-loaf, in the form of a cone, the perpendi- 
cular height whereof is 20 inches, is to be divided into 
$ equa part ; what will be the perpendicular height of 
To us { 590324 TAY 


# — 
R 3 1 To 


# 
4 : 


eighs 
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5 To BXTRACT ANY or Of A POWER, | 

Rule. Point the root into periods as the queſtion u 655 

quires. Find the neareſt root to the firſt period, and ſu (5 ) 

tract its power therefrom; to the remainder bring do (37+) 
the firſt figure in the next period for a dividend, | Bus 363.) 


the root to the next lower power, and multiply it by the 
index of the given power for a diwvi/or, the quotient 15 the 
next figure in the root. Then involve the whole root u 
before, and ſubtract. Repeat the operation till all the 
figures are brought down. 


| R Vun 
5 1. For a fraction — — — —— 
| D ne/ D ny » 
WY A bigs ner | 4 
univerſally, where n= the numerator, p= the denominator, and » the 
index of the root. : 4 by ; 
a n the index of the power to be extracted is a compoſite num- 
ber, ls wen may be perfortned more conciſely than by this general rule, 
Indeed, rules of this kind will never be made uſe of, except by thoſe who 
bave not acquired ſuch a knowledge of the mathematics as will enable 
them to make uſe of better methods. Thus, the ſquare root of the ſquat 


n-I 


root = the biquadrate, or fourth, root, for X A=. The cube root = 

the ſquare root, or the ſquare root of the cube root, = the fixth root, fa . t 

Az The ſquare root of the fourth root = the eighth root, fn * 

xi=4, or III =F- The cube root of the cube root = the db I dar 

CPE 25 4 N 5. 5 '1 of L | 

| I 2 Examples. 70 [ a WIS of . 

(6330 Extract the 5th'root of 307682921 1067 1565. Wl , 

P h 307632821106715625 ( 3145 root. 5 4 

| I\5=3X3X3X3X 32243 ſubrtahend. | dim 

| \"2\4X5=405 ) 646 firſt dividend. | mi 

| 41 a 4629182 ſubtrahend, mi 

i 21) 4 61760 | ſecond divi 28 ob 
| 31 4x,5224617605 ) 21391311 ſecond dividend. 

e 314) 5 = 3052447761824 ſudtrahend. 1 

I 7 wr 1 J 

NIN 5=48605856080 )-243804492431 third dividend. 5 

it * _ 
Pi 0 9145) 5 = 3076823211067 15625 ſubtrahend. it 


oy 300 E 


—— — — 2 — — 


- 
ry =] 
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34.) Extract the ſquare root of 2. 

(35. Required the cube, or third, ** 1050 1 
650 What i is the bs 4 root 7 8. ib 929 
7.) Requir root of 57˙5 

5 ) ya be the 55 wh of 3*'141 

4%, Re vired the 7th root of 547 » | 

(40.) What is the 8th root of 57 %; 5 

(41 ) W the Ay NE 1 $6732821 5978513525 


1 564 ” 1 4 *1 & 4 2-4 „ TT 


| DUoDEGnMALs. | 


| Deion. Duschen are ſo called beats every ſu- 
erior place is 12 times its next inferior in that ſcale of 


notation. This way of conceivipg an unit to be divided 
1s chiefly in uſe among urtiſcert, who generally take the 
linear dimenſions, of their work in feet, znches, and parts. 


Note, 12 Inches' 12 Thirds = 1 Second”, 
f 12 Seconds” = _ | 1 Third”, &Cc. 


Different works 888 by different meaſures, viz. glafing, &c. 


ki 
. L , 
* 
0 7 4 
- + 
* 


by the foot; — z paving, &c. 2 — flooring, rooi- 
ing, tiling, &c. by 100 feet j bri — work, &c. by the 
rod of 164 feet, the ſquare re of which is 2724 feet.—-l ſhall here obſerve, 


that bricklayers al value work at the rate of 14 brick thick, 
therefore the content of tne wall, &c. muſt be multiplied-by che number 
- bricks it is in thickneſs, ad then be divided. by 3, befoge the value 

work is_eſtimated. Seyeral other obſervations, equally. uſeful 
niche here, be, inſerted, but this part rather belongs R 
@ithmclic.=oSee my edition of Hawney's Menſuration. 


4 general rule for multiplying duodecimalhy, or gau the 
dimenſions of artificers work. 

Under the multiplicand write the corre ing deno- 
minations of the multiplier. Multiply ench term in the 
multiplicand, beginning at the loweſt, by the Feet in the 
multiplier; write each feln under ity reſpeftive term, 
obſerving to carry an unit for e ery 1 2, from 1 lower 
denomination to its Hext pen In the f 
multiply all the multiplicand by the inches i in the Malus r, 
and write the reſult of each term dne place removed to the 
right hand of thoſe in the multiplicand. © Work in a 

ſimilar manner with the ſeconds in the malkiptier, ſetting 
the reſult of each term removed two places to the gee, 
2 
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hand of thoſe in the multiplicand. Proceed in like m 


with the reſt of the e eee their ſum vil 5 
the anſwer required. = 41 oy 's; 1 "IP 
Note. This may be performed g: the rpls of practice; thus, after ad, h 
have multiplied by the feet, take ali parts of the multiplicand, rein? 
the inches, &c. Or the inches, — may he reduced to the fraftion of 

foot by Prop. 10. Vultzer Fraftions, and then multiplied together, ( 
turn the inches, &c. into the decimal of à foot, by Prop. a, Rule x, i 
Reduction of Decimals, and then multiply them together by ſome of t 
rules in Multiplication of Decimals. By reducing the inches, &c. in 
decimals of a ſuperior name, it will often happen that theſe decimals wi 
be infinite 5 and hence the 1 may have a good opportunity of ex 
mining the "truth and certainty of the rules I have laid down for _— 
recurring, or infinite, decimals ; — though the multiplier and c 
plicand may be infinite in a decimal Gale, yet hoy wt be Ratte in a 


r g 5 
4 71 45 U , Examples. 2:04 % „ vu 
ber y Multiply dt. 6. 275 te git .f N ö 
Fe ts, fre „eee. 
? 5 4 6 ly 5 e 1,eC LT - Fe In. Pts 8 
„ 9 4 7 12 n in 6 5 
Is — —— 5 _ ' 1 Ht. n 9 $ «4 
40 2 9 prod. by 9 feet. | — 
* 1-2 6 1 $- ditto by 4 in. . 40 99 
%% A. 1698. 1 * 1 6 +12 6 21 
1 e l 
Prod., 4 6 6 4 ne c 20499 6 2. 1 $6 
CY —_— E 5 n 44 L 
at 131 


Note. The ſame 1 my * eh found either wo, 9 1 
cimals. 


(.) Mult. ft. 5 in. t. 7in, = Xe S 2: 
4 Mult.,9ft, in ne 1 5 * 
Mult, 3ft. 1 lin, 340 55 hood” Lontoids 
85 Adult. 8 bin. 34 „ 
Aylt, 15ft. . by.s e 5 * 


5 3 Mult, 297 ft. a K L 
95 Mult. 77 ft. zin. 6 . in. 5pts. 

1 Rb: 5ft. zin. Gpts, 5“ by itfelf, 
10.) Maltply toft. Ain. 5pts. by 7ſt. zin. 9p pts. 
1411.) 1 Multiply 25k, kita. pig. 8” 7” by 111. i 


— i” 9 * & Us 899% 1 LC) 74 d- 50. 5 M11 17 S * 
"IP a | $$ 
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a l 

(12.) If a window be "ft. Zin. high, and 3ft. gin, 
md, how many ſquare fer of glatng af contained 
erem : 

(13.) There is a houſe with three tiers of windows, 
in a tier ; the height of the firſt tier is 6ft. 111n. of the 
ond 5ft. 4in. and of the third 4ft. zin. the breadth of 
ch window is 3ft. Gin. , What will the glaſing come to 
141d. per foot? 8 | 

(14.) What will the paving: a court-yard come to at 
. 49. per yard, the length being 24ft. 5 in. and breadth 


il gi 


2ft, 711. ? | 4 
(15.) What will be the expence of paving a rectan- 
ar court-yard, its length being 62ft. 7in. and breadth 
ft. in. and in which there is laid a foot-path the whole 
ongth of it, and 53 feet broad, with broad ſtones at 33. 
foot, the reſt being paved with pebbles at half a crown 
oot ? | 5 
(16.) If the national debt be 239219796 78. 9d. how 
ong a foot-path, of a yard wide, would this ſum pave 
reduced to guineas ?—a guinea being one inch in dia- 
neter? 5 
(17.) What will be the expence of plaſtering a ceili 
t 114d, per yard, ſuppoſing the length 22ft. 7in. 
dreadth 13ft. 111n, ? 133353 21 
(18.) A gentleman had a room painted at 81d. per 
ard, the meaſure whereof is as follows: the height 
11ſt, 7in, the compaſs 74ft. 10in. the door 7ft. Gin. by 
3ft. gin. 5 window-ſhutters, each 6ft. din. by zit. Ain. the 
in the windows 1 4in. deep and 8ft. high, the chim- 

ney oft. gin. by 5ft. the ſhutters and doors being coloured 
on both ſides; 'What will the whole come to? N 

(19.) If a- houſe meaſures 55ſt. zin. in length, and 
31ſt. z in. in breadth, and if tue roof be of a true pitch, 
what will it coſt roofing at half a guinea per ſquare ?' 

(20.) How,many ſquare rods are there in a wall 63 
feet long, 14ft. 1 iin. high, and 21 bricks in thickneſs 7 
_ (21.) Admitnha-endrwall of a, houſe to be 28ſt. 10in. 
in breadth, and the height of the roof from the 22 
55ft, Sin. the gable (or triangular part above a 
. (65 


- 


#33. FE 


p 


* 
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walls) to riſe 42 courſes of bricks, reckoning 4 courſes 
a foot; and that 20 feet high be 24 bricks thick, 20 f. 
more 2, bricks thick, and the remaining 15ft. Sin. 14 brig 
1 , thick. What will the work come to at 51. 168. per ro 
14 the gable being 1 brick in thickneſs ? 


An USEFUL Coltrerione or N or PARCELS, 
| Cr Ass a N * 
| Emercifeng thi Ruler in comrounD MuLtT1PLICATION, 
0 | (1.) Tanks Lond: elq IS | 
4 | Bough: of John dure Jan. r, 1798, 
711b. of green tea, at 10s, 4d. per lb. C 


* 


144 of fineſt bloom, at 145, d. 
42 of fine green, at 161, ct.— 

— hy fot 4 at 108.-10 « of — 
0 on, at 4. W e 
UF | bie Y * at Eren 


2.) 70 John Gochim | ( 
5 . bo 2; s. Jefferfon, Dr ; 
Jan, 11, For. ws yds 2 05 ſheeting, at 10 42d. 


; | Feb, 3. For 4 — of lace, at 05 od. per 
| —— 16, For 754 cls of Iriſh, at 28. 3d. per ell be 
May 12 — 209 — of dowlas, at 91d. — 


q ol 
— 15. 7/730 —of alle, 296 ee. ear lech tt et 
i 6"? 'J 


. 
— o 
* # 
x j 
, = 


<a 
Received the contents, Te 
; 4 8. her n. 


dept, 22. . gallons of Maidſtone gin, at 2 
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(;.) Andrew Wines, eſq. 
To W. Johnſon * Co. Dr. 


don, 1798. 
ly 11. 4734 — of Britiſh ſpirits, at 48. mou. 


082 1 gallons of fine old rum, at 98, 10d. 
per gallon 

6104 gallons of Holland's gin, at 3s. 2d. 
per gallon — 

ug. 5. 2074 gallons of rum, at 8s. 91d. por. 

on — 

1191 gallons of coniac brandy, at 10s, _ 

gallon — 


per gallon 


4 


Received Dec. 24, 1798, the Contents 25 _ and Co. 
ve. May 


(4.) George Veres, eſq. . 
Bought of Charles 222 


London, December 8, 1798. 
A loin of lamb, weight 741b. at 104d. per 15 4 
A fillet of veal, weight 1641b. at 64d. 
A buttock of beef, wt. 374 Ib. at 44d. 
Apig, —— weight 123th. at 71d. 
A leg of pork, weight lb. at 5d. 
Alg . 1 lb. at 4d. 


— — 


— 


— 


* wo «+ 


=, 


b 
I 
1 
| 


= 
= 
"4 


oF 
in, 


— - 
9 — 
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(5.) Hugh Abbot, (8.) | 


Linaon, Aug. 19, 179 8. eagle 
174115 of * ay at 3l. 145. 8. per th £ 3 
32135 of gum lac, at 58. 9d, — Th 
6073 # of rhubarb, at 128. 4d. 1 
7201 lb of maſtich, at 1s. od. — - at 


Bought of C. Hartley, 


| 5091 15 of ſaſſafras, at 81. Jeans, 
oy ot 
Received at the fame time, the contents, (9+) 
| C. Hartley, 


| +41 Lindon 
66.) Miſs Evitt, oe” 
Bought of William v Wilſon, 
| . Sept. 22, 1798. 
rot yards of Flanders lace, at gs. 8d. 3 yard 4 
274; — of Dreſden lace, at 155. 54 
113 — of gauze, at 28. 2404, — 
215 of muſlin, at 78. 81d. —— 
2583 dozen of napkins, at 278. Od. per doz. 
118 pair of kid gloves, at 18. dd. per pair. 


£ 


(7-) Mr. Oden | 
Bought of Caroline Cockayne, (1 
London, Otter 5 17998. 
114 yards of muſlin, at 88. 41d. per | Lin 
17 of Holland, at 46. 6d. perqud L 
7151 — of -cambric, at 16s, 74d, oo— 
1264 ells of dowlas, at 18. 24d. per ell — 
2211 —— of Iriſh, at 28. 91d. 
4194 — of chints, at 5s. 10d. 


12 tt 


aw 2 66 


we 


— 

p Received at the ſame das, the contents, — 
Caroline Cockayne. 
(8.) Mn. 


\ 
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(8.) Mrs. Mertown, | 
Bought of John Linſdall, 


ſin;ſtead, July 5, 1798. 
[ares, 104 buſhels, at 2s. 7d, per buſh. L 
Peas, 127 buſh. 3 pecks, at 1s. 105d, — 

alt, 464 quarters, at 11, 148. 4d. per qr. 
Dats, 2044 at 188. 6 0d. 
Jeans, 125 — at 1], 178. 3d. 


£ 


$5730, 
„ CY 


® © — * * 


2 
-. 


9.) Mr. OchterJony, 


ey 


* 5 
— | 
8 
— — 
= — RK 


To Hudſon and Co. Dr. 


Lindon, 1798. | 

Sept. 19. 170 pieces of Norwich crapes, at 
21. 7s. 8d. per piece — 

- 204 pieces of Kendal cottons, at 

11. 168. 3d. per piece | 

Ot. 5. 17545 yards of Lancaſhire ſheeting, at 

1s, 24d. per yard — 

6983 yards of Mancheſter velvet, at 

75. 8d. per yard — — 

Nov. 7. 5374 ells of Yorkſhire drab, at 


PX 


— ES 


P I =E 


35. 4d. per ell — 5 
— — 1001 ells of ditto foreſter, at 6s. 8d. 1 
per ell — | * 

4 1 

(10.) Sir George Lovell, ; * ö 

| Bought of Simpſon and Co, i 


Linden, Dec. 5, 1798. 


— 


2 pieces of fuſtian, each 27 yds, at 18. 4d. pr yd C | 
5 —— of Iriſh, each 25 yds, at 2s. 4d, —— = 
7 —— of check, each 31 yds, at 10d, —— -. | 
8 —— of dowlas, each 29 yds, at 74d. —— | 
12 —— of plaid, each 37 yds,at1s.10d,— X | 
il of dimity, each 18 yds, at 28. 15d, —— . 


8 | CLass 
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CLass II. 
Exerciſing the RULE or THREE, or PRACTICE, 


(11.) Mr. Meaſurewell, ; 
Bought of Thomas OfKeefe, 


Dublin, May 5, 1798, Six parcels of muſlin, wiz. 
E.Flem. qr. n. 


No. 1. 24 2 1, at 6s. gd. per yard { 
2. 27 1 3, at 7s. 2d. 
3. 21 0 2, at 8s. 4d4.üꝛ⁊yꝛä ä 
4. 34 1 1, at gs. 3d. 
5. 19 2 2, at 78. 994. ⁵ 
6. 27 1 3, at 78. 22d. 

£ 

(12.) Mr. Cud worth, | 
Bought of Samuel Soar, 


London, July 45 1798. 


Cwt. qr. Ib. 
14 1 19 of tobacco, at 4l. 175. 2d. per cwt. { 


— Q2•—ũ— 
4 | 
— _ 

Cr. 


17 2 17 of ſnuff, at Fl. 198. 4d. 

18 3 16 of tobac. in leaf, at 3l. 10s. 8d, — 
\14 9 © 15 of ſugar, at 21. 128. 6d. — 
wt. 3 10 of ſoap, atzl. 178. 4d. 
11 49 19 of molaſſes, at 1], 16s. 4d, =— 
4 — 
; £ 
Mi | — Lin 
11 .) Anthony How, ef Ax 
ip 94 | F 1 N Dr. At 
1 To 4 puncheons of Jamaica rum, each 48 gall. At 
| at 125. 9d. per gallon — 12 

| © To 7 pipes of mountain, at 68. 5d. per gall. 18 

4 To 5 hhds of malaga, at 8s, 6d, — — A \ 
i 


— 4 
— . — 
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Cr. 
By our bill on Geo. Giles, -eſq. exchange at 


45. 244. per crown for 450 crowns 
by ditto on Monſieur Arbre, exchange at 4s. 5d. 


per crown, for 840 crowns — — 
By ditto on Mr. Cordigon, exchange at 48. gd. 
per crown, for 109045 crowns — | 
- mmm — 
Errors excepted, g ä 
London, Geo. Keith and Co. 
Sept. 22, 1798. | 
(14.) George Germaine, eſq. 
To Fairbank, Elmer, and Co. Dr. 
Lindon, 1798, | 
May 15. 4+ pieces of muſlin, each 37+ yds, at 


10s. 74d. per ell Engliſh | 
— 7 pieces ot chints, each 47+ yds, at 
45. 64d. per ell Eng. — 
June 11. 44 pieces of Holland, each 251 ells Fl. 
at 3s. 10d. per yard — — 
— 10} pieces of ſerge de Niſme, each 
194 ells Fr. at 28. 91d. per yard 
July 1. 17494 yds of Kendal cottons, at gd. 


per ell Flemiſh 
— 9471 yds of Manchefter ſtuff, at 102d. 


per ell Flemiſh — — 
2 


(15.) William Weſt, eſq. 
ID | Bought of Daniel Jones, 
Lindon, May 19, 1798, oz. dwt. gr. f ; 

A punch 24 weight 24 10 4 at 6s. 5d. per oz. { 

A tankard, — 15 7 6 at gs. 10d. —— 

A tea-pot and lamp, 35 8 9g at 5s. 75d, — 
12 plates, — 126 2 7 at 5s. 84d. —— 
18 ſpoons, — 41 o 16 at 68. 1d, —— 
A waiter, — 16 8 0 at 6s. 21d. — 


- 


£ 


1 


82 (16.) Theodore 


95 
= 
1 
K. 


—— * 


8 
be 
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(19-) 


anon , 


an. 1ſt 


(16.) Theodore King, yn Þ 
| ught of James Bird, 

Hull, june 15, 1798. | 
Shalloon, 174 ells Eng. at 144d. per yard £ 
Muſlin, 244 ells Flem. at 4s. gd. per yard 
Ruſſia tick, 17 pieces, each 714 ells French, at 

15. 13d. per yard — 
Callico, 20 pieces, each, 344 yards, at 4s. 91d. 


per ell Engliſh — — 
Camblet, 174 yards, at 1s, of d. per ell Eng. 
Yorkſhire drab, 1000 yards, at 358. — — 


Received at the ſame time, the contents — 
James Bird, 


(17.) Mr, Torin, 
| To Norris and Co. Dr. 1 
Beverley, 1798. 5 205 
Feb. 5. Palm-ſack, 124 doz. at 21. 7s. 8d. per doz. { 
May 11. Port, red, 14 khd, at 6s. gd. per gall. 
Claret + — at 10s, 11d, —— 
June 5. Liſbon, white, 315 gal. at 1s. 10d, perqt 
Rheniſh 174 — at 28, 75d, — 
July 4. Sherry 25% — at 68. 4d. per gal. 


> 


Received, Sept. 22, 1798, the contents, an full, 


J. Norris 


(1 8.) Valentine Fawkes, eſq. | 
Bought of William Vickerman, 
Hull, Auguſt 5, 1798. 


194 yds 1qr. zn. of muſlin, at 58. gd. per yard 
19012 412 s of linen, at 29. 3&. 
47 ells Eng. 1qr. In. of velvet, at 10s. 74d, —— 
10 pieces of chints, ea. 274yds, at 38. 8d. per ell E. 
7 pieces of cotton, ea. 311 yds, at 18. 10d, 


9 pieces of ditto, each 34 ells E. at 15. 95d. per yd 


? 1 


(. 9.) M. 


| 


8”. 4 S751 


ck nd hd 
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% 


— — — 


2 a 


- 22 


Tn 
- 3 


-_ 
> 
-- 


(19.) Mr. Carpenter, f 
; To George Minot, Dr, 


v * 
anadon, 1798. | 4 
. 1ſt, For 17cwt. 1qr. 151b, of Virginia to-? 
bacco, at 10l. 10s. per cwt. 4 
7. For 14cwt. 2qr. Alb. of Jamaica ſugar, 


- yo ag, 
a fs — „ j 


—_— _ — 


r 


at 4l. 11s. 2d. per cwt. - 
lch 9. For 15cwt. 111b. of Barbadoes ditto, . 
at 41. 4s. per cwt, — 1 
For 17941b. of Jamaica pepper, at 74d. 4 
per lb. 4 
lay 15. For 4 puncheons of rum, each 84 gall. "= 
* at 5s. 10d, per gallon — | F | 
Bird, ＋ 
2 5 £ 2 „ 
"8 
Received, Aug. 5, 1798, the contents | "nl 
. * : George Minot, 4 
(20.) Mr. Willet, 
Bought of William Winch, 


don, Nov. 4 1798. 


47 pieces of ſhalloon, ea. 47 f yds, at 18. 94d. pr ell £ 
16 — of camblet, ea. 394 — at 18. 64d, —— 
271 — of drugget, ea. 274+ — at2324d. pr E. Fr. 
49 — of calimanco, ea. 344 — at Is. 83d, — 
19z — of callico, ea. 42 ells E. at 2s. 11;d. pr yd 
17 — of chints, ea. 41} — at 45. 104d, —— 


* — — 
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CLrass III. (23.) | 
Exerciſing the RULE of THREE, or PRACTICE; 1. 170 
and TARE and TRET. - pril 8. 


(21.) Mr. Cole, 


London, May 1, 1798, 


cwt. qr. 5. 
16 1 19 groſs of ſugar, tare 12415. at 31. 10s. 


| per cwt. net — 
21 2 17 — of ditto, tare 137 15. at 4l. 45. 


Bought of George Mitchell, 


—  — — 


——O — 


— 


2 — 
- — 
_— — — — — — = 25 


=. 


—_——— I — 


| per cwt, neat — 
19 1 21 — of raiſins, tare 9615. at al. 75. 
er cwt. neat — 


11 3 14 — of currants, tare 85 B. at 
2]. 10s. 4d. per cwt. neat — 
5 1 17 — of Pimento, tare 47 jb. at 51. 58. 


— IS AO 


per cwt. neat — 
- I”; — of ginger, tare 748: at 51. 6s. 6d. 
£ 


Received at the ſame time, the contents, 
George Mitchell, 


— ́ 


(22.) Mr. George Lans, 
Bought of James Khuff, 5 * of cotton, vis 
Londen, June 5, 1798. 


Cwt.qr. 5. qr. W. 

No. 1. 5 1 4 groſs, tare 14 1. 8. d. 
2. 7 2 11 — — 2 5f fat4 1811 
3. 4 3 9 — — 214 > percwt. 
4. 5 014 — — 1 194 neat L 
5 6 2 17 — ws 2 144 ; 


& L885 


(23.) Meſſis. 
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23.) Meſſrs. Langton and Co. 


- To Stephen Memprize, Drs, 


Ez ui, 1798. : 

pril 8. To 17ewt. 2qr. 24 Þ groſs of lump ſugar, 
tare 14 per cwt. at 41. 178. 6d, per 
cwt. neat — 

To 27cwt. iqr. 1915 roſs of double * 
ſugar, tare 165 per cwt. at 51. 5s. pe 
cwt. neat 

ay 10. To 19cwt. 3qr. 16 5 groſs of rice, tare 

8 ih per cwt. at 11. 108. 44. per ct. neat 

17. To 10cwt. 8f groſs of Malaga raiſing, 
tare 145 per cwt. at zl. 1s. 5d. per 
cwt. neat : — 

ane 6. To 8cwt. 3qr. 71h groſs of currants, 
tare 7h. per cwt. at 2l. 178. 8d. per 

cwt. neat — —— 

To 1cwt. iqr. 211 of pepper, tare 

12k per cwt. at 61. 8s. zd. per cwt. 


4 


(24.) Mr. Henry Chapman, 


nn, May 1, 1798. 
Cwt. qr. 15 


2.—11 3 12 — —7 — 28. 4d. 


— — 


— — — - 


"Ft — - 22 3 "= 2 

2 wo CES IE; 2 
ON | 
1 _ 


— — 
2 * 
1 


£ 
«& Xx — mm . 
= .» — . * 
* * * — . 2 
_ 6 . 
r 


3 July 17, 1798, 5ol. 10s. 6d. in part of this 
W, , 
Stephen Memprize. 


Bought of George Evitt, 5 barrels of indigo, 


10. 1. qt 10 2 14 groſs, tare 7 Jþ per ct. at 7 of 


J==12 1 17 — —  — per lb. 
4— 9 2 14 — — 3 — neat. 
5.— 10 I 14— — 7 — 

£ 


(25.) Mr, 


— 


j 
1 


1 
N 
v 
g 
L 


1 
1 


— is 


+ ®* 
© + ; — & 4 


. 4 * 
+ & * 


— — 
2 
. 
- 
. * 


13 


* 
I W 
- 
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» (z5.) Mr. Amutie, | IF 
Bought of William Wilſon, I 
London, March 5, 1798. 


7 hhds of ſugar, each rocwt. iqr. 121b. groſs, tare 
17]b. per hhd, at 21. 8s. 10d. per cwt. neat 
3 hhds of pimento, each 4cwt. 71b. groſs, tare 2 ilb. 


per hhd, at 51. 1s. 6d. per cwt. neat — Ito 1 
5 hhds of ginger, each 7cwt. 3qr. groſs, tare 1zlb. at 51 
per hhd, at 6l. 7s. 4d. per cwt. neat = ment 
6 hhds of pepper, each 3cwt. 2qr. glb. groſs, tare 71. 1 
191b. per hhd, at 51. 7s. 3d. per cwt. neat | otton 
8 hhds of tobacco, each 12cwt. 1qr. 241b. groſs, 4l. 1 
tare 291b. per hhd, at 61. 6s, 8d. per cwt. neat gar, 
5 18 
76 utme 
—— 
(26.) Francis Clarke, eſq. dee. 
k Bought of John Jenkins, 


London, April 9, 1798. 
Five buts of currants, viz. 


No. 1. 4cwt. 1qr. 121þ. groſs, tare 1glb.” (28, 
per cwt. tret Alb. per 104lb. 
2, gcwt. 2qr. 17Ib. groſs, tare 2 ilb. FF 
per cwt. tret 41b, per 104 — , cha 
3. 8 cwt. 3qr. groſs, tare glb. per | at £27; 
cwt. tret 4Ib. per 104 CY 6 by ws: 0, 2 
4. 7cwt. 111b. groſs, tare 471b. iy the — 5 2: 
Whole, tret 41b. per 104 — 30 
5. gewt..1qr. lb. groſs, tare 7lb. per 3. 
cwt. tret 41b. per 104 —4 : 4 
155 5 — —ᷣ—j——— 
£ 


tl, 


7. 138. 
ton, 1 


e 


an, May 10, 1798. 


bbacco in leaf, 19cwt. 1qr. 271b. grofs, tare 
1491b. at 51. os. 4d. per ct. near 
itto in rolls, 12ewt. 3qr. 191b. groſs, tare 48 lb. 
at 51. 178. 8d. per ewt. neat - 
mento, 4cwt. 2qr. 251b. groſs, tare 
d. per cwt. neat 
cwt. oqr. 171b. groſs, tare «251b. 
4]. 158. 4d. per cwt. neat 
gar, 21cwt. 1qr. 21b. groſs, tare 158jIb. 
zl, 15. 7d. per cwt. neat 


27.) Granville King, eſq. 


BILLS OF PAREERELS, & 


Bought of John Ruſſell, 


utmegs, 3ewt. oqry 6lb. groſs, tare 12$1b. at 


151. 85. 9d. per cwt. neat 


Received at the ſame time, the contents, 


28.) Mr. John Grant, 


22, 
36. 
37. 
41. 


Dr. 


201 
17 Alb. at 
at 
at 
4 
John Ruſſell, 


To J. H. Wicks, for 5 bags of Pimento, 


"den, OR, 3, 1798. 


. Viz. 


Cwt. qr. Ib, 1b. 


o. 21, Wt. groſs 


| 


m = O mw O 


3 


o 
3 
I 
O 


19, tare 72 
_— 
2, — 8 
5, — 10 


9, — 91 


— — . 
* * * > a 
* 4 * 
= . oF. > OL 
* N. * 1 2 4 * 8 


— 
n 
re ry 7 * : F Ts 4 
=, hn — — 
= \ _ = —— = _ - \ = : = l 
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(29.) Wilmer Willet, eſq. | 
Bought of Francis Duke, 6 buts of made 
London, Nov. 4, 1798. | 
No. 1. Wt. groſs 11cwt. zqr. tare 141b. per ewt. 
tret 4lb. per 104Ib. and cloff 2lb. for every 
z3cewt. at 31. 5s. per cwt. neat 4 

2. Wt. groſs 10cwt. 1qr. 14 1b. tare 7lb. per 
cwt. tret 4Ib. per 1041b, and cloff alb. 
for every 3cwt. at ditto —  — 

3. Wt. groſs gcwt. 3qr. tare 16lh. tret 41b. per 
104Ib. and cloft 21b. for every 3 cwt. at 
ditto — — 

4. Wt. groſs 12cwt. 16lb. tare 81b. per cwt. 
tret 41b. per 1041b. and cloff 21b. for 
every 3cwt. at ditto _— — nl 5. 

5. Wt. groſs gcwt. 1qr. 14 ß. tare 121b. per 
cwt. tret 4b. per 104lb. and cloff 2lb, 
for every 3cwt. at-ditto 

6. Wt. groſs 10cwt. tare 1olb. per cwt. tret 

1 4ib per 1045. and cloff 2 b for every 
zewt. at dittdto— —5 


CLass IV. Exercifing the Rules of COMMISSION, 
DISCOUNT, &s, | 
(30.) Mr. Fenton, 


London, 1798. To Timothy Broker, Dr. 
Jan. 9. For transferring 1749]. 178. 8d. bank- 
| ſtock, commiſſion 27 per cent. £ 


Mar. 12. For transferring 21761. 75. 6d. 3 per cent. 
couſolg. commiſſion 21s. per cent, — 

— 29. For transferring 95 41. 18s. South ſea ſtock, 
commiſſion 05s. per ce... 

Apr. 4. For laying out 1921. 108. zd. in ſilks, 
"ES commiſſion 23ll. per cent. — 
May 19. For laying ont 5511. 188. 9d. in cottons, 
2 commiſſion 241. per cent. — 
— 21, For laying out 7891. 17s. in callicoes, 
commiſſion 33l. per cent. — 


% 


£ 


(31.) 
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11.) Sir James Lawſon, 
To Richard Burton, Dr. 


an, 1798. | | 
10. To purchaſing 87641. 178. 6d. India ftock, 
commiſſion 28. 6d. per cent. 4 
To purchaſing 7694l. 118. 4d. 3 per cents, 
commiſſion 24s. per cent. — 
19. To purchaſing 18751. 16s. gd. 4 per cents, 
commiſſion 238. per cent. — 

12. To diſcounting 1471. 198. 11d. in bills | 

payable at 3 months, at 51. per cent. , 
To diſcounting g1ol. in bills payable at 
15 days, at 431. per cent. — 
fil 5. To diſcounting 200l. in notes payable at 

10 days, at 51. per cent. 


%%%“ Cen ASL SS . hk > 2 3 %x 
* 


3 0 


. 
r — I 


h —— <> 
ek lo a —_— ER 2 Dr a Fo * * 
— bt \ —_— - 0 . 
REES 


- 1 


31.) Mr. Adams, 

Bought of William Birmingham, 
Feld, Nov. 7, 1798. | 
groſs of buttons, at 188. 6d. per groſs, to pa 
at 10 months — 

o dozen of knives, at gs. per dozen, to pay 4 
at 4 months, and the other half at 6 months — 
dozen of metal buckles, at 11. 12s. per dozen, 
and 10 dozen of plated ditto, at 11. 145, to pay 


at 20 days — 


JN, 


—- _— 


Oy 
” 


—— — — —— — — —— — 
* 


——— 


£ 


3 


if Mr. Birmingham allows Mr. Adams 5 per cent, dyſ- 
at for ready money, what will be the value of his bill ?. 


(33.) Mr. 
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(33.) Mr. L. Thirlwall, 
Londen, May 5, 1798. Bought of Richard Thwait 
457 ells Flem. of Holland, at 4s. 7£d. per yard, to 

pay : at 3 months, and the other + at 5 months 7 
43 pieces of Ruſſia ſheeting, each 50 yards, at 112d. 

per yard, to pay at 20 days — 
70 pieces of Iriſh, at 31. 10s. per piece, to pay 4 
preſent, 4 the remainder at 5 months, and the 
other + at 8 months 


b 
Received at the ſame time, the contents, 1 61 
allowing 5 per cent. for ready money. Top 
Rd. Thwaites, 3; 


(34.) Lumley Tutt, eſq. 
5 N To John Keith, Dr. 
Burlington, March 5, 1798. 
For diſcounting 711. 10s. 4d. due at 4 months, at 
4z per cent. - 
For diſcounting 4 bills, viz. one of 211. 118. 6d. 
one of 361. os. 94d, one of 191. and one of 
40l. 178. 113d. due 7 months hence, at 5 il. per 
cent. per annum 
For diſcounting a bond of 4751. one third being due 
at 10 days, one fourth at 2 months, and the reſt at 
2 years, at 5 per cent. per annum — 


4 £ 
| Crass V. Exerciſing DUODECIMALS, &c. 


(35.) Sir Leonard Hurt, 

Sproatley, 1798. To John Simpſon, Dr. 

To flooring three rooms, each 15ft. gin. 4pts. by 
14ft. gin. the fire-place in each being 4ft. Ain. 
by 3ft. 7in. at 71. 45. 6d. per ſquare 

To wainſcoting 4 rooms, each 47ft. gin. round, 
and gft. in. high, the 4 window-ſhutters each 
ft. by 3ft. 7in. and the doors 7ft. by 4. are R 
reckoned work and half, at 6s 9d. per ſq. yd. 

To 741 days work, at 28. 9d. per dag — 


Received, December 5, the contents, 
John Simpſon. 4 


—ů —ꝓ—́—i2r 


I (36.) N 
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(36.) Mr. Greſham, 


Waits 


Sroatley, Jan. 1, 1798. 


To raiſing a brick-wall, 174ft. 6in. long, 6ft. 11in. 
high, and 3+ bricks thick, at 51. 175. per rod 
To the brick-work of a houſe, viz. 56ft. round, 
and 28ft. in. high, 15ft. 4in. of which is 4+ 
bricks thick, and 13ft. zin. 3+ bricks thick, at 
61. 115, per rod — 
To paving a court- yard, 6 ift. Gin. by 54ft. gin. at 
8. 31d. per foot — —— 
To tiling 15 ſquares 75ft. by 54ſt. gin. at 21. 28. 
per ſquare — — ü 


37.) John Carttar, eſq. 


Hull, June 5, 1798. 


Is planks of beech, each 10ft. 11in. long, and 1 $ 
inches broad, at 24d. per ſquare foot 
27 fir ditto, each 12ft, Bin, long, and 14in. broad, 
id. per ſquare foot — | 
loads of oaken timber, at 21. 145. per ton 
10} ton of elm ditto, at zl. 128. per load 
1437 deal boards, at 51. 8s. 4d. per hundred 


Received at the ſame time; the contents, 


To William Milner, Dr. 


Bought of Thomas Adamſon. 


Thomas Adamſon. 


205 


1 


T (38.) Meſs 


2 


* 
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(38. Meſs. Mount and Son, "Ye $0 
To * — Dr. 
Londen, April 4, 1798. | 


To paving a 3 goft, gin. by 40ſt. 7in, 8pts. 
at 28. 82 d. | 


To Lone —} a ble — clinkers, 17ft. 10in, pts. 
Ain. 11pts. at 45. 23d. per yard — 


70 brick. wall 294ft. by 8ft. 10ih. 2pts. and 21 7g 


'bricks thick, at L5 gs. per rod — 
To ceiling 5 rooms, each 12ft. 4in. 10pts, by 
8ft. oin. 8pts. at 84d. per yard | 
To ſlating a kouſe, 2yft. by 16ft. roin. the roof of 
a true pitch, and the eaves-boards projecting 
15 inches, at bl. gs. per ſquare 


Si 2 


(39.) Mr. Conſtant, 
| To Benjamin Lancaſter, Dr. 
Yerk, May 5, 1798. 


To flooring 3 rooms, each 17ft. 6in. by 1 fe. 4. . 
at 61. 178. per ſquare 

To wainſcoting ditto, being 61ft. Bin. round, ad 
loft. hi 'gh, 8 the cornice and mculding) 
at 6s, 2d, per ſquare y4rd 

To Ava oaken planks, at 7. 128. 6d. per N 


— 


To 5 deal planks, at 41. 195. zd? per Tun 
re 


To flooring an out room, being 19ft. 7in. 4pts. by 
11ſt. zin. at 4]. 128. 1d. per ſquare — 
[ — 
4 
— 


(40.) Mr 


ir. 
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40.) Mr. Craven, 3 FS 
To Francis Oldfield, Dr. 
Henſley, June 4, 1798. | 
To flating a barn, length 27ft. breadth 1 tt. the 
eaves-· boards projecting ift. gin. at 61. 7s. 4d. 


per ſquare: k — — 
To plaſtering a room 19ft. 10in, by oft. Gin. at 
18. 34d. per yard —— — 


To white-waſhing 3 rooms, each gfe. high, 25ft. 
long, and 18ft. wide, the 3 . each 6ft, 6in. 
by 3ft; gin. and 9 vader each 6ſt. by 4ſt. gin. 
at 24d. por yard — — 


* 
* © % x 
——. 


CLAass VI. INVOICES, St. 


- * Dublin, Aug. * val 
(41.) Invoice of 547 firkins of butter and 70 barrels of 
pork, laden by me, James Donegall, on board the Cork, 
Patrick Fitzgerald, maſter, for the proper account and 
nik of Thomas Saunders, merchant in London, under the 
mark per margin, contents, coſts, and charges, viz. 


547 firkins of butter, bought of james) 
QcBrien, weight 56lb. each neat, at £ 
11.- 45. 7d. per cwt 
70 barrels of pork, bought of Patrick 
O Neille, at 198. 4d. per barrel 


2 Charges. a4. 
To cuſtom of the butter . 
V Ditto of the pork — 1 14 0 
*\* For 547 firkins — 15 19 11 
Cooperage, hoops, heading, &c. 8 4 © 
T. S. For 70 barrels, cooperage, &c. of a4 
Ligkeags and Wharfage 017 9 


Cartage and portage —— © 19 7 
To my commiſſion at 21 per cent. 
— 
Errors excepted, 8 
* James Donegal. 


Th: Q et 


2083 INVOICES, &c. 


. What does this invoice amount toy ext 
* 8 . 


King fton, Jamaica, Jane 5, 1738, fro 1 
442.) Invoice of 14hhds of tobacco, laden on board at 
the Speedwell, George Panton, maſter, conſigned to ame: Lo ' 
Porter, merchant in London, for his proper account and Flc 
Tiſk, marked as per margin; contenty, coſts, and charges, 
VIZ, 
To 14.hhds of = * tobacco, . 
84cwt. 1qr. 141b. Tare qr. Alb. per > 
hhd, tret Alb. per 104. at 9d. per 15 


Charges. No. 

No.8. For 14 empty hhds - £00: 6 103 

to 22. Cooperage, hooping, and head- K 
J. P. ing, &c. — EAR 0 
Warehouſe-room oO 17 9 
Boatage and ſtowage — 0 14 5 
Charges at ſhipping — 0 19 4 


For my commiſſion at 3+ per cent. 


— 


| £ 
Errors excepted, —— 
Per George Minot. 


Queſt, What ſterling money does the above invoice amount to, exchange 
at 25 per cent, ? | 


Amſterdam, Jan. 11, 1798. 
(43.) Invoice of 12 pieces of Holland, 11 pieces of 


cambric, and 10 pieces of Ghentiſh cloth, ſhipped by 
me, Abraham Van Schooten, on board the Nancy, Robert 
Cooke, matter, for the proper account and riſk of John 
Harriſon, merchant at Hull, marked as per margin; cont 


tents, coſts, and charges, viz. 


To 


hart I. : tN votes, &c, 


To 12 pieces of Holland, qt 479] ells Fl. at } 
guild. 4+ ſtiv. per ell 

To 11 pieces of cambric, qt. 3475 ells Flem. 
at 1 guild, 3 ſtiv. 12 p. per ell — 

To 10 pieces of Ghentiſh cloth, qt. 1175 ells J. 
Flemiſh, at 18 ſtivers per ell — 


Charges. 


To cuſtoms and brokerage of the 
Hollands, at 3 guild. per piece 36 o 


G. 8. 


No.1 To charges in buying 1 

0 33. To cuſtom of cambric and Ghentiſh 

H. cloth — — 19 12 
To canvas, folding, and tacking 4 11. 
To warehouſe- room — 3 4 
To boatage aboard — 111 


To my commiſſion at 24 per cent. 


| =. 
Ertors excepted, — 
Abraham Van Schooten. 


4 


Queſt. What ſterling money does che above invoice amount to, ax change 


a 345. Gd. Flemiſh per (C ftecliog'? * 


% 
* » 


(44-) Invoice of half 1 tun of wine arid 25. puncheons 
of prunes, ſhipped on board the Friendſhip, John Samp on, 
maſter, for the account and riſk of James Lloyd, merchant 
in London, marked as in the margin; eontents, colts, and 
Charges, VIZ, | «4 114 ":x 61 


T3 : ©. 


A Nov. 4s 1798. 


14 
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Liv, 


To 2 hhds of claret, at 50 crowns per 


$. den 


tun — — BILL 
To 25 puncheons of prunes, viz. — 
No. o. 
1, wt 1000 14, wt 955 | 
2, — 1120 15, — 960 
„F. (45+ 
Ho —_ — 8 « | : 
55 9 40 1 y — 940 | a 
J.LL.6, — 1140 19, — 310 | C 2liv. 178.74. ane hi 
7, — 943 20, — 412 > T's per quinal, count. 
8, — 1110 21, — 1101 |» | neat. To 
9. — 541 22, — 9418 | me! 
0, — % 83. — 375] 8 
—_— i ˙— 7 6 
12, — 175 25, — 549 (49 
13, — 419 . > b wy 
= Liv.s.den. 
To cuſtom and brokerage of the 
Vine, at 20 liv. per tun —— (4 
Ditto of prunes, 4liv. 158. per pound 
puncheon — — 00 
To ſledage and boatage of the Te 
wine — — 0 15 O 8 
To diito for the prunes, at 9 ſols 
per puncheon — 5 
To the ſnip- broker for the prunes, % 
11 ſols per ton — * 
Io average poor's box, 27 ſols yr 
To my commiſſion at 24 per cent. : 
ler 
| Errors excepted, a—_— 
Jean Jacques d'Anville. o 
10 
Queſt. What f:crI.ng money does the above invoice amouns to, exchange ad 
at 544d. per ecu? k: 
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CLass VII, | 
MILLS of EXCHANGE, PROMISSORY NOTES, 
RECEIPTS, &c. 


1. Inland Bills of Exchange®. 


(45+) 8 Hull, June 5, 1798. 
ir, 

Pay Mr. Thomas Stran 
me hundred and fifty pounds, and plate it to my ac- 
count. 

To Mr. Saunders, C. Hartley. 


merchant, London. 


London, Feb. 10, 1798. 
(46.) Meſſrs. Jones and Co. 
Pay William Simpſon, or bearer, ninety pounds on 


xcount. 
Joſeph James. 


_— Feb. 11, 1798. 
(47.) At fight, pay Mr. John Ruſſel the ſum of fifty 
pounds, the value received of Mr. John Hill, and place it 
o account, as per advice from 
To Mr. Stephen Munn, 
grocer, Strand, London. 


by 


James Trueman. 


oo 
Wy \ fifteen days ſight, pay Mr. Richard Thorpe, 
or order, the ſum of three hundred pounds, for value re- 
teived of Sir James Jnkes, and place it to account, as per 
advice from ; 
To Mr. John Harriſon, Rd. Hutton, 
merchant at Hull. | 


® Every bill of exchange, draft, or order, payable otherwiſe than on 
demand, where the ſum ſhali amount to £2 and not exceed £30 muſt be 
a lamp of 8 pence. Above £30 and not exceeding C 50, one billing. 
Above { 50 and not exceeding £ 100, one foilling and four-pence. 


, £100 and not exceeding £200, e fillings. Above £ 200, two billings 


ad cight=pence. The ftamp duty to be paid by the 
de the bills, de. . 


| 4 


„ Or bearer, ' 


Newcafti& April 5, 1798. 
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£500: f | Glaſgow, May 4, 179 
49.) Two months after date, pay to Sir Chriſtophe 
Sykes, or order, five hundred pounds, value received 
the Right Hon. the Lady Dundas, and place it to account 
as per advice from 
To Sir James Allpay, Collin M*Donald 
merchant in London. ä 


2. Foreign Bills of Exchange*, 
(50.) For £571 18s. ſterling, at 348. 4d. Flem. pe 


L ſterling at uiance. | 
| London, Sept. 22, 1168 
At uſance, pay this my firſt bill of exchange to Jacot 
Vanderberghauſen, or order, five hundred feventy-ond 
pounds eighteen ſhillings ſterling, at thirty-four ſtilling 
and four-pence Flemiſh per / ſterling, value received o 
-1o James, eſq. and place it to account, as per advict 
rom , 
| | Your humble ſervant, 
To Mr. Van Schwellyingberg, James Wills 
merchant, Amſterdam. 


Queſt. What is the value of this bill in Flemiſh money ? 


(51.) For 7494 guild. 14 ſtiv. at 355. 4d. pet 

L ſterling, at uſance. 

Amſterdam, June 2, 1795 

At uſance, pay this my ſecond bill of exchange, m 

firſt not paid, to Charles Johnſon, or or ler, ſeven thouſi 

four hundred and ninety-four guilders fourteen. ſtivers, # 

thirty-five ſhillings and four-peace Flemiſh per ( ſterlug 

value received of Herman Vanbeck, and place it to 20 
count, as per advice from | 

To James Hall, eſq. a Your humble ſervant, 

merchant in London. Simon Van Buſching 


Queſt: What is the value of this bill in ſterling money? 


Foreign bills of exchange drawn in ſets, according to the cuſon © 
merchants, where the ſum ſhall not exceed £150, are charged with 
any duty of eight-pence. Exceeding {100 and not {2c0, one fouling. 

exceeding ( 200, one. ſhilling and four-pence. Every ſingle dill « 
each ſet is chargeable with the duty. | | 
'] 5 (52.) Fo 


% 


> 1791 
ſtophe 
ved j 
count 


onald 
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(52.) For 5000 crowns, at 48. zd. double uſance. 


| wh Paris, Sept. 17, 1798. 
at double ufance, pay this my firſt bill of exchange to 
mes Philips, or order, the ſum-of five thouſand crowns, 
bur ſhillings and three-pence each, value received, and 


xe it to account, as per advice of 
To Mr. Wm. King, Your humble ſervant, 


Merchant in Lenden. Jean Du Faur, 
ett, What le the value of this bill In terling won y! 


) For 1576 pieces of eight of Mexico, 
655 at 2 — months. 


Leghorn, Feb. 14, 1798. 


Three months after date, pay this my firſt bill of ex- 
unge to Mr. John La Motte, or order, one thouſand five 
red and ſeventy-fix 1 of eight of Mexico, for the 


ue received of himſelf, at 544d. fterling per piece, and 
e it to account, as per advice from : 
| Your humble ſervant, 
To Mr. Wm. Hints, James Moreni. 
merchant in London, | TIO 3 


Et. What is the value of thig bil In terling money ? 


(54.) For 1749 l. 18s, ſterling, at g44d. 
* ducat Park at we. _ 
; London, Jan, 5. 1708. 
At ufance, pay this my third bill of exchange, my firſt 
ud ſecond not paid, to Mr. Joſhua Sommers, or order, 
ne thouſand ſeven hundred and forty- nine pounds eigh · 
een ſhillings ſterling, in ducats, at 3 pence far. 
ling each, and place it to the account | 
Your humble ſervant, 
To Mr. Michael Taſſoni, James Lamb, 
merchant at Venice. 


Qt, What is the value of this bill in ducats bak? | 
3. Promiffory 
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3. Protmifſery Note. 


(55.) I promiſe to pay to Chriſtopher Humphries, 
order, the ſum. of fifty pounds; on demand, for value; 
ceived. Witneſs my hand, this fifth day of July, 1798. 


— 8 044 ö Francis Oldie 1 
150. 1 * | i 

h | Bromley, June 4, 17 (bo.) 
(56.) Three months after date, I promiſe to pay to ad f 
William Simpſon, the ſum of twelve pounds, for vu 4 
received by me, 6 & „ WE 

' | - a | James Surega me, 

L£ 12. * 
. 4 
yy E 
WALES „5 4 Rectipts b. 5 


 {57.) Received, June 4. 1798, of Mi. \Abraham'Wi 

kinfon, «the ſum of eigbteen pounds, in full af all deman 

ne dee e ads: 
— 2 LOU I's. 134 "Es, John 


coped e 


rs. 

2 | . : | . + 
C.) Received, December 30, 1798, of Mr. Thon 
Keith, the ſum of fifty pounds eleven ſuillings and n 
pence, for half a year's rent, due at Michaelmas laſt, ! 
the poor and truſtees of Emanuel hoſpital—for whoſe u 
it's reteived by me, POE IT 
John Focke 


£50 11 6 


* Promiſſory, or ether notes, payable otherwiſe-than to the burr 
demand, mutt be on a ſtamp of the ſame value as an inland bill of e 
chatige, draft, or order. See the note, page 211. „ 

+ Every recgipt, difeharge, or acquitrance for money, afnoanting to 
and under £20, muſt be on a tzw9penny lamp. £20 and under L 50, fe 
pence. / 50 and under (C ioo, fix-pence. ¶ 100 and under Sc 
ſhilling. £500 and upwards, twwo ſhillings, To be paid * the fer 
who requires the receipt; ſalaries, penſions, debts, or other ſums p?J® 
from the crown excepted; in ſuch caſcs the per ſon giving the receipt 
fond the Ramp, | * 

(59.) N 
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69.) Received, July 11, 1798, of Mr. John Elmer, 
ſum of twenty pounds nine ſhillin 1 in 2323 of pay 
t of ſeventy 2 due 1075 me on 

in Elmer.— I ſay received by me, 


„ e- Fete. 


bo.) Received, May 4. 17 798, of Mr. George True- 
„ a promiſſory note for the ſam of twehty- ve pounds, 
jable to me, or order, two months after date; which 
„ when paid, is in full of all demands. ſay received 
me, | 

— — 


L25 


* * 9 
5 1 431 4 5 SIN SY ; - 


| 
1 3 1100707 ne FAST var, 


teen ION MW 


2 y 

e . 
5 3:41? 

am 4+ V 
1 E „ 
341 68» * 


. 2 pb { 
. CT 2 42 7 iTY 


THI 


- 


. 
5 ren 


= .. = | 


* —_— ES 
— 


- — 


* 4 7 4 * 


COMPLETE PRACTICAL 


nates | 
couple 
nie g 


2. 
mean 
with 
ſand 
to tha 
quant 


2 
the ru 

Not 
called 
ill ad 
ageb/ 
limite4 
Yariou 
ſwers 
greate 
meaſu 
for, a 
ot 471 


ples: 


ARITHMETICIAN 


A 


— 


r 


ALLIGATION. . 


DFF INITION. When different forts of wine, et 

— ſpices, metals, &c. or any number of fimples, 
different qualities are required to be mixed together, t 
method of proportiening ſuch a mixture is called Allis 
tion, from the quantities being generally linked, or joint 
together by lines. | | 


Note 1. The firſt propoſition and rule is uſually called 


medial ; the ſecond Alligation alternate, and is the reverſe of Alligati propa 
medial; the third Alligation partial; and the fourth Alligation total. P 
Propoſition 1. Given the particular quantities mixtd, « tre f 
their reſpective rates, or prices, to find the mean rate, or ui e. 
of the compound; | R 
Rule. Multiply the quantities of the mixture by mea 
reſpective rates, or prices, reduced to one denomination de 
and divide the ſam of the products by the ſum of the qu e 

_ rities, the quotient will be the mean rate, or price. £ 
The method of proof. Find the whole value of the nu Y. 
ture at the mean price, and if it be the ſame with the tou :4- 
value of the ſeveral ingredients, at tleir relpeRive prices b 
me; 


the work is rights, 


U. ALLIGATION, 217 
Prop. 2. Given the rates, or prices, of ſeveral ingredients 
ad the quantities thereof, ſo that the mixture may be Ale at 
given rate, or price. | | 
Rule 1. Reduce the particular rates to the ſame deno- 
nination as the mean rate; write them orderly under each 
other, beginning with the greateſt, and place the mean 
nte to the left-hand of them. Then connect the ſimple 
ntes together, ſo that each rate % than the mean may be 
| coupled with one ter, or with each greater; and each 
N. nie greater than the mean with one leſs, or with each leſs. 


2. Take the difference with each ſimple rate and the 
nean rate, and place it alternately ; that is, againſt the rate 
with which it is linked.— Then, if only one difference 
land againſt any rate, it will be the quantity belonging 
0 that rate; but, if there be ſeveral, their ſum will be the 

uantit /. 103% 1 
Queſtions under this and the following rules may be prived'by 
the rule to the firſt propoſition. | 

Note. Queſtions that fall under this and the following propoſitions are 
called by a/gebraifts indeterminate, or unlimited, problems, becauſe they 
«ill admit of an infinite number of difterent anſwers ; for finding which, 
agebra furniſhes us with an univerſal rule. But the rule given above is 
mit d, in its immediate effect, to the different anſwers obtained.by the 
rarious methods of linking the ſimples; viz. juſt as many different an- 
ſwers may be obtained as there are different ways of linking togethiys 
greater and leſs rate than the mean. Though the preceding rule is in ſame: 
meaſure limited, yet an infinite aumber of anſwers wy be deduced frga it 
t, after the rates are coupled, and their ſeveral nces taken, inſt 
ol any, or every, couple of ſuch differences, we. may take any equimul- 
ples thereof, and place them alternately 5 and theſe, or other quantities 
p:oportional to them, will be the quantities required. ; 

Prop, 3. Given the rates, er prices, of ſeveral ingredients, 
tre quantity of one, and the mean rate, to find the ſeveral qguan- 
ities 0 the reſt in proportion to that given. 257 

Rule. Take the difference between each rate and the 
mean, as before.— Then, as the difference ſtanding againſt 
the price of the given quantity is to t quantity, fo are 
the ſeveral other differences to their reſpective quantities. 

Prop. 4. Given tht rates, or prices, of ſeveral ingredients, 
the mean rate, and the whale quantity of the mixture, to. find 
ihe particular quantities of each ſort. * 

Kule. Take the difference between each rate and the 
nean, as before. — Then, as 5 ſum of theſe differences is 


£ 
» 
1 5 


* 
— 
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to the whole quantity of the mixture, fo is each particu 
difference &0 its reſpective quantity. : 


Examples to Propoſition 1. 


(1.) A vintner would mix 2 gallons of wine, at 148. per 
| my with 1 gallon at 12s. two gallons at gs. and 4 gal 
Ions at 8s. per gallon. What will be the worth of a bi 
of this mixture? 


(5.) 
der lb. 
What « 


2 gallons multiplied by 14s. gives 28 product. | (7.) 

1 — by 1. -- 12 al 

» Zo-— by 8. — 18 gold 0 
4 on by, — 14 car. 
mag: Sum of the 3 bie, di ided U the ſ 3 

9 um 3 this, divi » a 

of the quantities) gives 108. tne value, 4 rate, of a 4—— —— " 1 
(z.) A grocer would mix 4-cwt. of ſugar at 21. 18s, per N per bi 
cwt. 7cwt. 2qr. at zl. 13s. per cwt. gcwt. 1qr. at 11. 195, Vue! 
per.cwt. and zœwt. 3qr, at 11. 148. per cwt. together; what ¶ ure i 
15 the worth of a cwt. of this mixture? Note 
(3-) A tobacconiſt mixed 501b. of tobacco, at 114d. per N «mbe 
Ib. with 4olb. at 14d. per Ib. 271b. at 2s. 6d. per Ib. and WM Ki 


871b. at 3s. per lb. What was the worth of Ilb. of this 
mixture? 

(4) A farmer mixed 05. goa. of corn, worth 21. per 09 
quarter; 4dr. 4buſh. of an inferior kind, worth 11. 4s. per I toge 
quarter; and 5gqr. of a third kind, worth only 16s. per Wl wich 
quarter: required the value of a quarter of this mixture. lons 


Examples to Prop. 2. | 10s, 
(5:) A vintner would mix four ſorts of wine, of dif- 
ferent prices, together, viz. at 148. 12S. gs. and 8s, per 
gallon; what quantity of each ſort muſt he put into the ICs 
compound, that he may be enabled to ſell it at 10s. per 


«\ 


gallon? N 


Anſecer. Or thus, fere 
146. — 2 gal. at 14s. 144.””""| Fal. at 14 | 
128.” I — at 12 128. 2 — at 12 | 
= Jl >=e _ 72 per 
6. 4 — at wal... $ ev 6.3 ga 


Otherwiſe | 
2+1=3 gal. at 248. 
2 


| x 
| 24 | 
| Fe 1 at 12 
105: == 4 =4 — at | Ib, 
T7 4+2=6 at & 8 


, Or, 


 ALLIGATION._ 


1TTIYTIT OY a1=1 gab at 14: ' 4 - 

os, | 1 114221 — at IS 92 
5 — . 2+4=6 — at 7 226 
4+2=6 — at Ko. &. 1 


(5.) A grocer wiſhes to mix ſugar at 4d. 6d. and od. 
der Ib. ſo that he may ſell the mixture at 8d. per Ib, 
What quantity of each may he take? rer 
(7.) A goldſmich would mix gold of 23 carats ike with 
gold of 20 carats, ſome of 18, ſome of 17, and ſome of 
14 carats fine; how much of each, ſort muſt he melt to- 
zether to form a compoſition of 19 carats fine? 
e fun WY 8.) A provider for the army, deſirous of mixing wheat, 
at 45, per buſhel, with rye at 33. per buſhel, barley at 25. 
per o buſhel, peaſe at 18. 4d. per buſhel, and oats at 15. per 
ahel, wiſhes to be informed how to proportion the mix- 
(bat WY tare that it may be worth 18. 8d. per buſhel ? | 
Note. By reducing the ſeveral rates into pence, 24 anſwers, in whole 
xumbers, may de obtained to this queſtion by the different- method of 
lnking the fimples only, - | "REY 5 


Examples to Prop. 3. (an) 


(9.) A merchant propoſes to mix four forts of wink | 
together, viz. 2 gallons of one ſort, at 148. per Ballon 
with others at 128. 9s..and 8s. per gallon ; how ma y ga 
ons of each ſort muſt he take to make a'compoſition Worth 
10s, per gallon ? 2 2 N 1 A 


f eg i CE "IQ to 
93 diff. ö "F-72044 1 
„ 2 — . | A 1 % «4 
ics, 12-1 zg. 2 diff.: 2 gal. :: 3 df. 12 
1 2 22. 3 diff. : 2 gal. 12 2 diff.: f 4 
$ 4+2=6. 2 diff.: 2 gal. :: 6 diff. 1 6 gal. 


; Note, Different anſwers may be obtained by 1 the quantities dif- 
erently, ES, KP ; 
| (10.) A diſtiller would mix 80 gallons of brandy, at 2s 
per gallon, with another ſort at 78. and a third at 38. per 
gallon; what quantity of each ſort ifluſt he take to make 4 
compoſition worth 8s. per gallon k © 
(11.) A grocer would mix teas'at*125. 88. and 6s, pe Aj 
lb. with 28Ib. at 4s. 6d. per lb. What quantity of ea 1 
muſt he take to make a compoſition worth 78. per lb. 4 


8 U 2 (12:) Af. 
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({12.) A perſon is defirous of mixing corn, at 4, 3, an 

2 ſhillings per buſhel, with 24 buſhels of an inferior kind 

worth 18. 6d. per buſhel; how many buſhels of each my 

— _ that he may afford to ſell the mixture at 3s. 44. pe 
u 


| . to Prop. 4. | 


(13.). A merchant propoſes to mix four ſorts of wine 
the belt at 2 er gallon, the ſecond at 125. the third at 
9s. and the bock at 88. per gallon. How many of eac 
will make a mixture of 12 gallons worth 10s. per gallon? 


corre 
1 = e . 
14 | 3... 22 1 1 12 gal. :: en : 1 82. 
2 11 1＋2 2 12d. 3 12 2: 3d. : 32183 
108. . 4 — ' 22d. 1 12 = :: 64 t 12 : ) 
. 12d. 1 1 ew 11 2d. 122) (1. 
— 4 e | repliec 


Sum of the differences 3 


Note. Och · r anſwers may be obtained by linking the ſimples differently, 
In order to give the ſcholar a clearer idea of this ſubjeR, I have given 
the fame example to each of the propoſitions, 


(14.) A grocer would mix four ſorts of ſugar, viz. at 
25 15, 8d. 18. and 8d. per lb. What quantity of each 
maſh he take to make a compoſition of 721b. at 15. 44 

r 


me 7 5.) It is required to mix brandy at.8s. 78. and 18. per 
zallon, with water at os, per gallon, ſo that a compoſition 
of 16 gallons thereof may be worth 5s. per gallon? 
(16.) How much gold, of 8, 9. and. 24, carats fine, muſt 
be mixed together to make a compoſition of 64 oz. of 14 
earats fine ? 


POSITION. 


| Þefnition. The Rule of Pofiton, or trial and error, is ſo 
called becauſe we ſuppoſe ſome uncertain number, or num- 
bers; and, by reaſoning from them according to the nature 
of the queſtion, and paying proper attention to the error, 
or errors, obtain a true anſwer. 


SINGLE 
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SINGLE POS bd . 
Defonitio#:» V fongle Poſition, or a furighe Tippoſition; are 
1 thoſe tes wherein the refilts- are proportional 
their ſuppoſitions. 1 


. * * © 4 0 * 


Rule. 


Suppoſe ſome convenient number, and proceed with it 
cording to the nature of the queſtion ; then, if the 
ſult be either too much or too little, ſay, as the falſe 
umber reſulting is to the true number given, ſo is the 
hole, or any part, of the ſuppoſed number to the whole, 
correſponding part, of the required number. ä 5 


Examples. 


(1.) A drover being aſked how many ſheep he had got, 
1 If, fir, you add 4, 4, and z, of the 0 2d pan 


- Wetther, the ſum will be 18. How many had he? 
* Suppoſe he had 12. f 

Then J of 12 2 4 Y Rin 
at ; , of ditto — 8.2 3 nne D 2 
ch 8 of ditto. = : 25240'g. 4 -0 


: i 042 £451 Its 
; The ſum'ls 9 ot thould be 12... 
Hence, as 9 :- 18 1 4 44 ſheep, $59 


to. 39 Cai. 34 4. + dot- + | 
(2.) Three perſons are 7 pay a reckoning of 20s, K. 
is to pay 4, B 4, and C how much muſt each perſon pay 
ef the reading?” * 7 7207 Ind: 
(3.) A can do a piece of work in 7 days, B cum do the 
ſame in 5, and C in 6. Set them all at work together, in 
what time will they ſiniſſi i IT 
pert were taken prifoners, and g part died dy ſſenhegs; 
yo = were left, how many med diq; the 41my at 
rt conſiſt of? DS | T3». BEES. 
( I have a eiſtern which has three cocks, D, E and. 
F. Now, if D be opened by itſelf, whe rhe einern is" 


it will empty the ciſtern in 11 hours; aud, M be opened; 
by urſelf, it vill empty nnen 


atmy were killed e ee ä 


foll, it will empty it in 9 hoursz if E be offned by leib. 


S. 
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rime will they empty the ciſtern if I er them all open u 
get . © 4 

(6.) A perſon delivered to another a ſum of money, 1 
receive, intereſt for the ſame at 4 per cent. per annun 
(imple intereſt). At the end of 3 years he received ſaſ 
principal and intereſt 1761. 8s. What was the ſum lent? BW" © 


DOUBLE. POSITTON. 


| Definition. By Double Poſition, or two ſuppoſitions, are 
ſolved thoſe queſtions wherein the errors are in proportion, 
— difference between the true number, and each ſup- 

tion. x 
111 

Suppoſe any two convenient numbers, and proceed with 
them according to the nature of the queſtion, marking the 
errors (with + or —) according as they exceed or fall 
ſhort of the truth, - 
Then, 


Multiply the firſt ns by the ſecond error, and 
the ſecond ſuppoſition by the firſt error, and divide the ſum 
of the products by the fam of the errors, if they are dil. 
ferently marked ; or the difference of the products by the 
difference of the errors if they are marked alike, and the 
quotient will be the number ſought. _ 

ko IST i OS, SOIT 

[Multiply the difference between the two num- 
bers hy the leſs error, and divide the product by the ſum 
of the errors, if they are differently marked; or by the 
difference if they are marked alike; and the quotient will 
be a correction of the number l mow 
and muſt be added to it, if that error be leſs than the truth, 
or ſubtraRed, If it be greater. | 


Note 3. Mr. Ward, Mr. Malcolm, and ſeveral ather writers of note, 
have-omitted the rule of poſition, becauſe all queſtions that can be ſ.1vel 
by it are more veadily ſalved by a fimple equation in aebra. Though 
this obſervation be ne yt poſitian has its uſe ; for, it may frequently de 
applied to the ſolution of adfected and exponential equations in gi, 
better than any other method, (particularly the ſecond rule) for, by repeat · 
ing the proceſs, the anſwer will — approximate to the true 3 
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hin | affigned degree of exaftnefs. For this reaſon it Is of cfſential 
hin any bſtruſe parts of the mathematicey to 2 
— | | 
© zroblems, there is hardly any _ _ 

„ In any enquiry wobere e, pro . 
cated then take the nearer 


N appoſitions and the reſult above gained, as tywo echet ſuppo- 
e manner, deduce another anſwer 3 proceed thus till 


ons; and, 


be hae obtained an anſwer ſufficiently exact. 
Examples, - | w 


What number is that, which, being multiplied by 


(1.) 


, are "I" 
won, . Ge produRt increaſed by 4, and that ſum divided by 8. 
ſup· Ne quotient may be 327 ws 
Again, ſu I 
W | . 
with — "i 
| 36 124 
| te 2 +4 
$40 
ent 3 
_- J's 32 
um i CI 
lif. Error = 27 
the | : By Rule 1. ) 
the * its error 
3} ſuppoſition 12 27 
- $ | "> 
| 24 ſuppoſition ** * 7 2 þ 
im re. 108 
he "Tos NES 
ill N 
r, „ N 
b, 144 1 
| By Rule 2. SASSY 
108 12 1 cotrection of the number (108) delonging wy 
+: e nar. , Hence 108=24=84, befor. WET” 


4 
2 (2) A 


S8 AN. 
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(z.) A man has 2 excellent horſes; —and a ſingle h 
chaiſe and furniture, worth 150l. Now, if the firſt har 
be put in the chaiſe, his value, with the furniture, &c. vil 

be three times that of the ſecond horſe withouCit; but, i 
the ſecond horſe be put in the chaiſe, his value will be 
double that of the firſt. What are the horſes worth? 

* (3.) & perſon being aſked the time of the day, replied 
the day is now 16 hours long, and the ſun riſes at 4 o'clock. 
Now, if you add + of the hours that have paſſed ſince 
the ſun roſe to 4 of thoſe which muſt elapſe before the ſun 
ſets, you will have the cu time of the day. 

(4.) A perſon received 11 crowns and 7 dollars for a 
debt of 41. 10s. 10d. and at another time received 4 crowns 
and 3 dollars for a debt of 11. 15s. What was the value 
of a crown and a dollar in Engliſh money? 

(5.) A perſon diſtributed in charity 2d. a piece amom 
ſeveral poor children, and had 4d. left. He would have 
given them 3d. a piece, but wanted 10d. to be able to do 
it. What was the number of children? 


Examples exerciſing Note 2. 


| (6.) If-g>4372—2\ *=4X4372 —45 what is g? 
Anſwer 2916. TE 
(7.) If . — — 2 . what is ? Anſw. 3. 
882-1248 r . $802 1248 5: 
8.) If ——— -!=— ——, whats rf An. 105 
wy 80 90 j 3 
80+ 568-6257 r? 3 : 
(9.) If 568625 — what is r# 
Anſfw. 105 nearly. | 
{10.) If 4 1271 = 300, what is r? Wu. 6*098, &c. 


Note. By the 2d note, and a table of logarithms, the moſt intricate 
adfected equations, in algebra, may be ſolved.-Should any. perſon be 
atethe trouble to prove the queſtions in geometcical progrefſion, and in an- 
nuities in arrexrs and preſent worth of annuities, at compound intereſt, 
by all the different theorems, he will meet with examples fimilar to the 
sch, 7tÞ, 3th, and gth preceding; for which tcaſon they are inſerted here. 
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f &ARITHMETICAL PROGRESSION. 


Definition. When a ſeries of numbers increaſes, or de- 
ales, by an equal exceſs, or difference, thoſe· numbers 


| ſaid to be, in arithmetical progreſſion ; ſuch as 
_ 2, 4» 6, 8, 10, &c. Or IS, 14. 13. 12, 11, &c. 
7 — 1 the numbers which form ſuch ſeries are called the terms 


the 1 The firſt and laſt terms are uſually 
ulled the extremes. 5 


Note 1. If tbree numbers are in arithmetical progreſſion, the ſum of 
oe ertremes will be equal to double the mean; and the product of the 
remes, increaſed by the ſquare of the common difference, will be equal 
phe ſquare of the mean. Thus, if 5, 7» .9, are in arithmetical pro- 
refſion, then will $49 = 7X2, and gx 5+2X2=7X7- 
1 I four numbers are in arithmetical progreſſion, the ſum of the twW 2 
meme! will be equal to the ſum of the means. | 

Thus, if 2, 5, 8, 11, ae in arithmetical progreſſion, 
Then will 2111 = 5+9, | 
4. If a ſeries of numbecs, 7confilting of any number of terms) are in 
thmetical progreſſion, the ſum of the extremes will always be equal to 
ſum of any two means equldiſtant from the extremes z or to double 
tt mean if the terms be odd. | 
Thus, if 3, $» 7s 9, 11, 13, &c. are in arithmetical progreſſion, 
Then will 34213225 +11 =7 +94 | 
Or, if 1, 4, 7, 10, 13, &c. are in arithmetical progreſſion, then will 
I+1324+10227X2+ 

+ It out of any ſeries of numbers in arithmetical progrefſion there be 
biken any ſeries of equidiſtant terms, that ſeries will allo be in arithmetical 
' greſſon. 
bus, if 2, 4, 6, 8, 10, 12, 14, Kc. are in arithmetical progreflion, 
Then will 4, 8, 12, &c. be in arith. prog. 
5. In any ſeries of numbers in arithmetical progreſſion the coramon 
exceſs, or difference, is as often repeated as there are terms in the progreſ- 
lun, wanting one; vir. every term, except the firſt, is continually in- 
crexſed, or diminiſhed, by the common exceſs, or difference; + 


6. The rules for an aſcending or deſcending ſeries are the ſame ; for, # 


leſcendint ſeries becomes an aſcending one by beginning at the leaft term. 


Propofition 1. Given the leaſt term, the greateſt term, and 
the number of terms, of an arithmetical progreſſion, to find ths 
um of the terms. | a: 

Rule. To the leaſt term add the greateſt, multiply the 
ſum by half the number of terms, the product will be 
the ſum of the terms. 
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Prep. 2. Given the oof term, the greateſt term, and 
number of terms, to find the common exceſs, or difference. 

- Rule. Divide the difference between the greateſt a 
the leaſt term by the number of terms leſs unity, and 
quotient will be the common excefs, or difference. 


Prop. 3. Given the leaft term, the greateſt term, and 
common exceſs, or difference, to find the number of terms. 

Rule. Divide the difference between the greateft a 
the leaſt term, by the common excels, or difference, ti 
quotient, :ncrealed by an unit, will give the number 
terms, 


Prop. 4. Given ee term, the number of termi, a 
the common exceſs, or difference, to find the leaft term. 

Rule. Multiply the common exceſs, or difference, | 
the number of terms leſs 1: ſubtra& the product fror 
the greateſt term, and the remainder will be the le 
term. — EN 


Prop. 5. Gives the number of terms, the common exc 
or difference, and the ſum of the terms, to find the lu 
term. | 
Rule. Divide the ſum of the terms by the num! 
of s; and, from the quotient, ſubtract half t 
product of the common exceſs, or difference, by the 
number of terms leſs 1, the remainder will be the leat 
term. . > 


« Prop. 6, Given the haft tem, the number of terms, and 
the common exceſs, or difference, to find the greateſt term. 

Rule. Multiply the number of terms by the common 
exceſs, or difference, and to that product add the lea W's. 
term; from this ſum ſubtract the common exceſs, or 
difference, and the remainder will be the greatel 


Whert 


ation 1 


Nen I. 


2. 
4. III. 


term. * 
Note. The following propoſitions and theorems contain the whole put · I ** 
tice of arithmerical progreſſion, (including the propofitions and rates already 

given.) s Prep. 


Wbert 
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the leaſt term. | 
g=che greateſt term. 
Where [the number of terms. 


ef * 5==the ſum of the terms. | 
ind d—the common exceſs, or difference; 0 
vation T. Crven I, Z. and n, to find rand d. | 
a Eci I. IE * 2. Theo. II. 22 
2 fo] 


e, 2. Given J, g, and 1, to find n and d. 


81 Theo, IV. LIE 
1 1175 


3. Given I, gy odd to find n ond 5. 


tw, V. i- Tbeo. VI. £=+rxfE=:. 


2.4. Civen I, ny and 1, fad g and d. 


I. 2 , vi. See 
1 — 


5. 5. Given I, n, and d, to find g and 1. 


th | 
chef's. 1X, Ji d=g. Theo, X. bra LED 
ealt | 


9. 6. Given l, 2, and d, to find g and n. 

10. XI. LY 84 +Y=0 == 
n x. V $4 == 
24 

Pp. 7. Given gy ny and 5, to find I , 
ee, XIII. LN n- XIV. N =4. 


IN 


<TD > 


.. 8. Given g, , and d, to find | and 1. 


2 —— ——5—— * US 
Tech XV, gamnmmixd=!. Theo, XVI. 2g+d M = 


Prop. 


of terms 17, what is the common difference between each 
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Prop. 9. Given g, 1, and d, to find | and n. 


- — Ly 
Theo, XVII. Vi -s —d=l. 


Theo. XVIII. 2240 + 25+ 18: — 


Prop. 10. Given u, 1, and d, to find I and g. 


Theo. XIX. 5 - III. Theo. XX. - 1x14 
n g i n 

The application of the preceding theorems is very evident and eaſy; 
rules _— Here be inſerted, were they of any — * for finding the * 
polygonal and figurate numbers, conſtituting part of the ancient Pythy 
rean ſpeculations about numbers, &c. Shogld any perſon with to bete 
acquainted with ſuch numbers, he may conſult Mr. Malcolm's Arithmeil1ich, i 
from page 396 to 441. 


Examples to Propoſition 1. | omme 


(.) If the leaſt term of a ſeries of numbers in arit 
metrical progreſſion be 4, the greateſt 100, and the numbe 
of terms 17, what is the ſum of the terms ? 

4+100=104, and 104 x 2884, anſwer. 


(2.) If the leaſt term be 3, the greateſt 108, and t 
number of terms 14, what is the ſum of the terms? 


(3.) How many ſtrokes does the hammer of a clo 

ftrike in 12 hours? | eaſt 
(4.) If 100 ſtones be laid in a right line, and exadh 

the ſpace of a yard be left between one ſtone and another (1: 
how far muſt a perſon travel who gathers up theſe ſtoneyM,,. . 
ſingly, returning with every one to a baſket a yard diſtut ( N 
- from the firlt? place 
| | one | 
Examples to Prop. 2. . 


(F.) If the leaſt term of a ſeries of numbers in arit 
metical progreſſion be 4, the greateſt 100, and the number 


- 


* 


term ? 


100-496 diviſor, and 17116 dividend ; bence 96 divided by U 
gives 6, the common difference. | 


1 (6.) 
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(5.) If the leaſt term be 3, the greateſt 108, and the 
amber of terms 14, what is the common difference? 

(7.) A perſon travelled trom on to a certain place 
, 8 days; he travelled 2 leagues the firſt day, and every 
y he travelled farther than he did the preceding by an 
qva! number of leagues; the laſt day he — 23 
agues: how far did he travel every day? | 


Examples to Prop 3. 


(3) The leaſt term of a ſeries of numbers in arithme- 
cal progreſſion is 4, the greateſt 100, and the common 
ference between each term is 6; what is the number of 
erms? b 
165—4=96 dividend, which, divided by 6, gives 16 for the quotient ; 
ſich, increaſed by an ugit, gives 17 for the number of terms. 

(9.) If the leaſt term be 3, the greateſt 108, and the 
ommon difference 5, what is the number of terms? 

(10.) A man, going a journey, travelled the firſt day 
: leagues, and the laſt day 23; he increaſed his journey 
every day 3 leagues; how many days did he travel ? 


Examples to Prop. 4. 
(11.) The greateſt term of a ſeries of numbers in arith- 
netical progreſſion is 100, the number of terms 17, and 
the common difference between each term 6; what 1s the 
eaſt term? | Ra 
17 —- 1 x 6-=96; then 100= 96==4, znſwer. 
(12.) If the greateſt term be 108, the number of terms 
22, and the common difference 5, what is the leaſt term? 
(13.) A man in 6 days went from London to a certain 
place; every day's journey was greater than, the preceding 
one by 4 miles; his laſt day's journey was 40 miles; what 
vas his firſt? _, | | 


= 


Examples to Prop. 5. | « 

(14.) The number of terms is 17, the common differ- 
ence 6, and the ſum of the terms, of a ſeries of numbers | 

in 1 progreſſion, is 884; what is the leaſt 

term ; . | 

| 'X 1 9 


4 


230 GEOMETRICAL PROGRESSION, n ll. 


884 1757, and 17 1x 696; then 5295 —4, the leaſt ter | 
(IF.) If the number of terms be 22, the common d. 
ference 5, and the ſum of the terms 1221, what is u 
leaſt term ? | 
(16.) A man is to receive 3ool. at 12 payments, eac 
ſucceeding payment to exceed the former by 41. WI 
will his firſt payment be? > 


4 If, Q 
TI" any 
tical p 
Thu 
T ket 


Propo 
efron , 
ent 


Examples to Prop. 6. 


(ry. ) If the leaſt term of a ſeries of numbers in an, / 


metical progreſſion be 4, the number of terms 17, and e 
common difference 6, what is the greateſt term? Rule 
17 * 6 = 102, and 10244 = 106; then 106-6 = 100, the greuefeomet 
term. 5 „ 2, 3 


nd1ces 


(18.) If the leaſt term be z, the number of terms 22 ; 
me 


and the common difference 5, what is the greateſt term? 

(49.) A man bought 100 yards of cloth; the firſt yar 
coſt him 2s. and each ſucceeding yard 1s. more to the lal 
what did the laſt yard ſtand him in? 


GEOMETRICAL PROGRESSION. 


Definition. When a ſeries, of numbers inCreaſes by 
common multiplier, or decreaſes by a common diviſor 
thoſe numbers are ſaid to be in gebmetreral progreſftan; (ucl 


yatto, | 


all 4 he 


as 2, 4, 8, 16, &c. or 27, 9, 3, I, &c. The firſt and lat Rul 
terms are uſually called the extremes, and the commonWy3*om: 
multiplier or diviſor the ratio. 8 „ 1, 
Note 1. If three numbers are in geometrical progreſſion, the prolud 3 
of the two extremes will be equal to the ſquare of the mean. Mex 
Thus, if 3, 9, 27, are in geometrical progreſſion, kand! 

Then will 3X27=9Xx9- ; to diy 

2. If four numbers are in geometrical progteffion, the product of the WM geo 


two extremes will be equal to the product of the means. equi 
Thus, if 2, 4, 8, 16, are in geometrical progreſſion, 
Then will 2x 16==4 x8. | , | 
3. If a ſeries of numbers (conſiſting of any number of terms) is in 

geomettical progreflion, the product of the two extremes will be equal p, 
the product of any two means equidiſtant from the extremes; or to the 
ſquare of the mean, if che terms. be odd. * 4 | 

Thus, if 1, 2, 4, 8, 16, 32, &c. are in geometrical progreſſion, Ri 


Then will 1x 34=2 x 16==4 x8. 0 prec 


= * 
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Or if 1, 2, 4, 8, 16, &c. are in geometrical progreſſion, 
Then will IX 16=2 x $=4x4- | 
4. If, out of any ſeries of numbers in geometrical progreſſion, there be 
zen any ſeries of eguidiſtant terms, that ſeries will likewiſe de in geo- 
rica! progreſſion. 
Thus, if 2, 4, 8, 16, 32, 64, &c. are in geometrical progreſſion, 


S, Sad 
W Iten will 4, + 16, 04, &c. be in geometrical progreſſion, 


Propoſition 1. In any ſeries of numbers in geometrical pro- 
ſion, where the firſt, or leaft, term is equal to the ratio ;— 
den the firſt, or leaſt, term, the number of terms, and the 
win, to find the greateſt, or any remote, term, without finding 
the intermediate ones. 

Rule, Write down a few of the leading terms in the 
rome trical ſeries, over which place the arithmetical ſeries, 
2, 3, 4, 5, &c. as indices: find what figures of theſe 
vices, added together, will give the index of the term 
med in the geometrical ſeries ; then multiply the num- 
ers, ſtanding under ſuch indices, into each other, and 
tir product will be the term ſought. 


Thus, Iz 23 3Jz 2. 55 6. &c. indices. . 
3, 9s, 27, 81, 243, 729, Ec. geometrical ſeries. 


bere the firſt, or leaſt, term is different from the ratio. 
Given the firſt, or leaſt, term, the number of terms, and the 
12t10, to find the greateſt, or any remote, term, without finding 
al the intermediate ones. : 

Rule, Write down a few of the leading terms in the 
zeometrical ſeries, over which place the atictunerica) ſeries, 
o, 1, 2, 3, 4» 5» 6, &c. as indices: add together the moſt 
tnvenient indices to make an index, an unit leſs than the 
n!ex of the term required; then multiply the numbers 
landing under ſuch indices in o each other, taking care 
o divide the product of every two by the firſt term in the 
geometrical ſeries, and the laſt quotient will be the term 
required, 

Thus, o, 1, 2, 3, 4, 5, Kc. indices. 
5, 10, 20, 40, 80, 160, &c. geometrical ſeries, 

Prop. 3. Given the firſt, or leaft, term, the ratio, and the 
rumber of terms, to find the ſum of the terms. 

Rule, Find the laſt, or greateſt, term, by one of the 
preceding rules, from which ſubtract the firſt, or leaſt, 


Prop. 2. In any ſeries of numbers in geometrical progreſſion, 


X 2 term, 


- — 


My 
= 
0 
; 
i 
1 
PF 
A 
3 
ff 
* 
1 
1 
3 
5 
1 


232 CFOMETRICAL PROGRESSION, 


term, and divide the remainder by the ratio, leſs 1; ti 
quotient, increaſed by the laſt, or greateſt, term, will gi 
the ſum of the ſeries. 

Prop. 4. In any ſeries of numbers in geometrical progreſi 
decreafing. ad infinjtum,—given the firſt term and the ratio 
finda the ſum of the ſeries. 


Lee. IX. 


np. b. 


20. XI 
Rule. Subtract the ſecond term from the firſt; the ſqua ; 
of the firſt term, divided by this difference, will give ti 
ſum of the ſeries, . XI 
| See the 7th note, in circulating decimals, Part I. page 92, 
1 Note, If /=the leaſt term, s=the ſum of the terms, Props 7. 
g=the greateſt, r==the ratio, 
«  n=the number of terms, hg. ==logarithm of any letter ne X 
Then will the following theorems exhibit all the poſſible caſes of ge 
trical progreſſion, including thoſe already given. 
ö | 
| Propofition 1. Given I, g, and u, to find 1 and r. Its. X 
| 2 
33 Whe 
"1 gol S flo ] ſecond, 
j | Toes. I. g+ — Theo, II. £) . 3 
92 Prep. 4 
| [| —1 
[ Prop. 2. Given J, Z. and 45 to find * and 7. Ter. 2 
; 1-1 f g. . [ 
Theo, II. r — = or, bg. Ig. — — Prep. | 
—71 


Tes. IV. . or, log. — leg. gb. y, 1 Ti eo. 


Prof, 3- Given I, g, and r, to find n and 1. 


Tres. 
1-1 log. g — log. 7 * 
Theo, V. r == or, log wr TE. * 
— l 4 
Theo, VI. — oy, e =. Ne 
Prop. 4. Given I, u, and 1, to find g and r. 
1-1 1-1 n 
Theo. VII. g X5—p — Ix . 3 
Saul i , | | 
Theo. VIII. — == The value of g in the firſt equati), = 


X . [4 
and the value of » in the ſecond, muſt be found as directed in the 2d not Bl xeell 
Proj. 


in Denble Poſition. 
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4:5. Given I, n, and r, t find g and . 
1; tl | 11 n 
ll BZ. 1X. tr S. Theo. X. — — 
71 


ref mp. 6. Given J, 45 and 75 to find 14 and n. 


by, XI. 5X11 +1/=p. 

qua — 
ve ˖ — — — 
W X21 1K 7 —1 


tro. XII. . e e er, log. 7 T1 bz. =*. 


92, 
p. 7. Given g, u, and 1, to fird] nd r. 
: , fey 1 
ce XII. IX Y N= 
n-I 
| wel hg 
ſie, XIV. — — 


Where the value of / in the firſt equation, and- the value of v in the 
cond, muſt be found as directed in the 2d note, in Double Pefition, being 


ne moſt difficult propoſition in geometrical progretiion, 


trip. 8. Given g, u, and r, to find | and . 


* 
—1 * 
n. Xv. r mu xv. == 
* i 
Prep. 9. Given g, 5, and r, to find | and ls 
Tit. XVII. EF nrel, 
11 — 1 
Teeo, XVIII. - 2 or, bg: . —— 
/ 2 + Sl lag · r 4 
Prip. 10. Civen n, 3, and r, ta find Hand g. 
a ; 8 —1 
37 ef Fans : 
„„ 
roof 711 


The above theorems will anſwer for any Frite ſeries of numbers, either 
increaſing or decreaſing z (ſee note 6th, Arithmetical Piogreſſion.) But, 
if the ſeries decreaſe, ad infinitum, then 2 will be infinite, or greater 
than any affignable number, and Igo. Hefce the three 1ullowing the o- 

poſſible cates of an infinite tecrtafing geome rical pro- 


Icn, 
rems anſwer ai. the 


Nez 


72 


1 


g'elhon, 
i X 3 | 5 Prep. 


— — 


—— « 


: 


J 
; 


os abs” a. n Nr.. * 


2 — rr LE 


1 


i 


Prop, 13. Given g and s, to find r. 
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Prop. 11. Given g and r, to find s, 


)—] 


Theo. XXI. — =5. Or proceed by Prop, 4th in the text. 


Prop. 12. Given r and 1, to find g. 


rns, fi 
oport! 
* W. 
re, all 


SX—F 


Theo. XXII. mon 


s 
Theo. XXIII. — gr. In the three preceding theorems, if the m. 


8 
be a fraction, then r muſt repreſent the reciprocal of that fraction. Thu 
if the ratio be 55 then =, &. 


Examples to Propoſition 1. 


(1.) The firſt, or leaſt, term of a ſeries of numbers it 
geometrical progreſſion is 3, the ratio 3, and the numbe 
of terms 14, what 1s the greateſt, or laſt term? 
| 1.2. 3. 4. 5, &c. indices. 


3. 9 + 27. 81. 243, &c. leading terms. . 0 

5 + 5 »+ 4 14, index to the 14th term. 
243 X 243 X 81= 4782969, laſt, or 14th, term. 19 

. v1: 

(2.) If the firſt, or leaſt, term be 2, the ratio 2, and the: for 
number of terms 19, what is the laſt, or greateſt, term! Mater 
(3.) A draper ſold 20 yards of cloth; the firſt yard for {Wcordit 
zd. the ſecond for gd. the third for 27d. &c. in triple pro- (1c 
portion geometrical ; what did he ſell the laſt yard for? . | 
of a \ 
Examples to Prop. 2. | grout 
year 


; (40 The firſt, or leaſt, term of a geometrical ſeries is 5 


the ratio 3, and the number of terms 12; what is the lat, wy 
or greateſt, term ? das 
9 * = S426 3 . 4, &c. indices. f (1 
. 15 . 45 + 135 . 40s, &c, leading terms. : 
45 8 = 353 index to the gt term. bs 
495 * 405 b _ 
— = 32805 the gth term. muc 
"174 you 
3 + 3 = 11 index to the 22th term, fort 
32305 X 135 T8 the 


= 885735 the 12th term. 


v4 _ 6.71 
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(.) If the firſt, or leaſt, term be 7, the ratio 2, and the 
mber of terms 19, what is the laſt, or greateſt, term? 


tired (by agreement) for the firſt day's work 4 barley- 
vrns, for the ſecond 12, for the third 36, &c. in triple 
oportion geometrical; what did he receive for his laſt 
zy's work, admitting 7680 barley-corns to fill a ra mea- 
re, and the barley to be worth 28. 6d. per buſhel ? 


Examples to Prop. 3. | 

e 1.) If the firſt term of a ſeries of numbers in geome- 
Tb cal progreſſion be 5, the ratio 3, and number of terms 

2, what is the ſum of the terms? N a 


The laſt, or greateſt, term (by example 4,) is88 5735. 
Then 885735 —'5 = 885730 dividend; 


1 


\ 


al 442365 8857352 1328600, ſum of the terms, 


(8.) If the firſt term be, four, the ratio, 3, and the num- 
ter of terms 7, what is the ſum of the terms? 


CLass II. Exerciſing all the preceding propoſitions. 


(9.) What would a horſe be ſold for that has 4 ſhoes on, 
wh 8 nails in each ſhoe, at 1 farthing for the firſt nail, 
for the ſecond, 4 for the third, &c. And, ſuppoſing an- 
other horſe to be ſold with only two ſhoes on, on the ſame 
conditions, what would be the difference in their prices? 

(10.) If a ſervant ſhould agree with his maſter to ſerve 
um 11 years, without any other reward than the produce 
of a wheat- corn for the firſt year; and, for the ſecond year, 
ground ſufficient to ſow his firſt year's produce on, &c., from 
year to year, till the end of the time: what would his 
wages amount to, admitting each wheat-corn to yield ten 
by ſowing, 7680 wheat-corns to fill a pint-meaſure, and 
mat he could ſell his wheat at 45. per buſhel? | 
(11.) A nobleman dying, left 10 ſons, to whom and to 
hs executor he bequeathed his eſtate as follows; to his 
executor he gave 10241. the youngeſt ſon was to have as 
much and half as much, and every ſon to ſucceed the next 
Younger in the ſame ratio of 1+; what was the eldeſt ſon's 
fortune, and what did the nobleman die worth? Anfaver, 


the eldefl ſon's fortune was £59049, and the nobleman died 


werth (179009. TH = 
* „ Examples 


(6.) A thraſher worked 20 days for a farmer, aud re- 


And 3 —1 = 2 diviſor. Hence 885730 2 =.442365 3 


5 
f 
| 
| 
» 
| 


— L % CY 
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Examples to Prop. 4. 


| (12.) Required the ſum of 1 + 555 + roo + wht 
Kc. ad infinitum. 


18 - rds, difference between the firſt and ſecond terms. 


5X45 8 ſquare of the firſt term. Then 1885 — 199 4 
anſwer.—lIience we may infer, that, if a ball were put in mot ion by 
force which moved it Ng of a league, or 1584 yards, the firſt minute 


or any equal ſpace of time) 188 of a league, or 158 5 yards, the ſecond 
&c. for ever, it would go no farther than 1 mile! For, it is evident th 
+535, &. ad inſnitum, = 3133, Ec. ad infinitumi ; and this is ec 
to + preciſely, by the nature of vulgar fractions and infinite decimals, 


(13.) Required the ſum of i+1+{+7,, &c. ad in 
finitum. 

(14.) Required the ſum of 4+3+4;+ x5, &c. ad in 
fimtum. ; 

(15.) If a body be put in motion by a force whic 
moves 10 miles the firſt equal ſpace of time, 9 miles the 
ſecond, and fo on (in the ratio of ) for ever, how man 
miles will it paſs over ? | 


VARIATIONS, 


Definition. By Variations are meant the different ways any 
number of things may be altered. or changed with reſped 
to their places. 'Theſe are ſometimes called Changes, Pe- 
mutation. Alternation, &C. 

Propofition 1. To find the number of changes that can b. 
made of any given number of things, all different from ea" = 
at her. with 

Rule. Multiply continually together the numbers 1, „/ eue 
3, 4+ 5 Fe. to the number of terms; and the laſt product 
will be the anſwer. | 

Prop. 2. Given iy number of different things, to find bew 
many changes can be made of them, by taking any given numbit 
of them at a time. 


Rule. Multiply the number of things by ieſetf leſs 1, An 
and that product by the ſame number leſs 2, &c, dim. og. 
niſhing each ſucceeding multiplier, by an unit, till bs hint 

| | ve 
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ve made as many products (adating one) as there are 
tings taken at a time; the laſt product will be the an- 


er. 


Examples to Propoſition 1, 
't.) How many changes may be rung by 8 bells? 
IX2X3X4X 5x 6X 7x 8240320, anſwer. 


2.) How many changes may be rung on 9 bells? 
(.) An arithmetician aſked a farmer wih whom he 
aged, what he ſhould give him per annum for board and 


ud that was ſomewhat dear; however, he would give 
jim that ſum if he would find him with board and lodgin 
long as he could place himfelf and the honeſt farmer's 
mily (conſiſting of 6 perſons) in a different poſition at 
ünner. How long might he ſtay for 251.? | 
(4) How many changes may be rung on 12 bells, and 
bow long would they take in ringing. once over, ſup- 
pling 10 changes to be rung in a minute, and the year to 
conkilt of 365 days 6 hours? 3 


| Examples to Prop. 2. 


0 , 
= k 5) * many changes may be rung with 4 bells out 


Pre S&K v—1 X 8-2 X z =$X7x6x 5 = 1680, anſwer. 


11 
ca BY 7.) Required the number of words that can be made 


letters to make a word? 


COMBINATIONS. 


Definition. By Combinations muſt be underſtood a mevhod 
of taking a leſs number of quantities out of a greater, as 
often as poſſible, without reſpe to their places, and com - 


"ning them together. Propofi 
mopoftlion 


— */ r Ser 


xging; the farmer aſked him 251. The arithmetician 


<. * 
od” ag ＋ 
n 


li 
i 
! 


£1 TA 6 \ 


4 3 


6.) How many changes may be rung with 7 bells oat. 


vita 5 letters of the 26 in the alphabet, allowing any 3 


* 


1 


—_— 
"a 


/ 


* 
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Propeſition. To find the combinations of a leſs number 


t IT. 


things out of à greater, all different. , 
Rule. Take the ſeries 1, 2, 3, 4, 5, &c. up to the le l 
number of things, and multiply them continual = , 
then take a ſeries of as many terms, decreaſing by an unit f 
from the greater number of things, and multiply them con 
tinually together. Divide the latter product by the former — 
and the quotient will be the anſwer. * 
Prop. 
Examples. = 
| | 0 
(1.) How many combinations can be made with 5 letten — 
out of the 26 of the alphabet? | incip 
f 1X2X3X4X5 = 120 diviſor, Theor, 
26 „ 76 1 „ 26 —-2 X 26— 3 X 2684279 1600 dividend; Prof 
7893600 ＋ 120265780, anſwer. | 1 fd 
| Rul: 


Or, 


o the 
dent v 


. | 
Eee 5 k 
1777 7 "TS bn 13X5X2X23X22=65780, — 


(2.) A ſucceſsful general was aſked by his ſovereign * 
what reward he hould confer upon him for his ſervices; wy 
the general modeſtly aſked only a fartking for every file of Py. 
10 men in a file which he could make with a body of 100M. 
men; what ſterling money will this amount to? 1 


Thoſe, who wiſh for farther information in the do&rine of combiratim Ide p 
permutations, & c. may conſult Mr. Emerjon's Treatiſe on the ſubject. 


hic 
SIMPLE INTEREST by DECIMALS. Tt 
Put p = the principal, or ſum put to intereſt. P- 
S the ratio, being the rate per cent. divided by 100. reref 
t the time, or years, the money is at intereſt, & 
i = the intereſt for the time t. | 
a= the amount. : print 
| and | 
Then, at 21 per cent. 7 = *025 | At 4 per cent, r= o 
— 3 — 2 03 —— 41 — 9 045 Ti 
1 ens ev. 22 04 ob 


And 


er 


e le 
ther 
unit 
con 
Mer 


tte 


4 
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And Decimals. 
1 day = +1, ef a year -= 002739726, & . 
1 week = IN of ayear = 019178082, &c. 
1 month = 1 of a yer = 83 
1 quarter of a year = 235 : 
11 n 22 F 


Hence the decimal parts of a year, for any number of | days, weeks, 
maths, &c. may be readily found. 


Propefition 1. Given the principal, time, and rate per cent. 
fund the intereſt or the am unt. | 
Rule. Multiply the principal, time, and ratio, together, 
he laſt product will be the zxzeret; to which add the 
rincipal to find the amount. 


Theorem ptr=i, and per TEA. When p, t, and r, are given. 


prop. 2. Given the amount, (or the intereſt) time, and rate, 
# find the principal. 

Rule. Multiply the time by the ratio, and add an unit 
the product; by this ſum divide the amount, and the quo- 
tent will be the principal. — Or, divide the intereſ by the 
yoduct of the time and ratio, and the quotient will he the 
puncipal, 


1 
* 


Thco, — 2 _ =p. When a, (or i,) 1 and 7, are given. 

Prip. 3. Given the principal, time, and amount (or the 
ntereff to find the rate per cent. 

Rule Divide the difference between the amount and 
de principal (viz. the intereſt) by the product of the 
p.ncipal and time, and the quotient will be the ratio, 
ich multiply by 100 to obtain the rate per cent. 


Theo, DP = 14 = r, when p, t, and a, (or i,] are given. 


Pt t > 
Prop. 4. Given the principal, rate, and amounts (or in- 
ref) to find the time. 


Rule, Divide the difference between the amount and the 
principal (wiz. the intereſt) by the product of the principal 
ad ratio, and the quotient will be the time. | 


=. When p, 7, and a, (or i,) are given. 


Examples 


% 
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E xamples to Propoſition 1. 


. 1 zun py 
(1.) What will 5671. ros, amount to in 9 years, at 4 pi , = 
cent. per annum? 4 = 
£567's =# 3 
9 2 t * 
5107'S = ft . 
0 =r 1 
204300 = tr =i per © 
5675 =? (1: 
mou 
£771'800 = ptr + þ = 4. | 
= 4 
71 70 
5. 16*c00 | Anſwer 7711. 16s. q 
1 (2.) What is the amount of 2351. at ſimple intereſt, f * 
F. 31 years, at 5j per cent. per annum? 
; (3.) What is the intereſt of 5501. for 5 years, at 3] pe 47 
| cent. per annum ? 10 
| (4.) What will 7ool. 10s. amount to in 51 years, at 6791 
per cent. per annum? 
(F.) What will 7151. 15s. amount to in 7 years, at 4 
per cent, per annum? 
| (6.) What is the intereſt of 71 $1. 158. for 240 days, (1 
| 5 per cent. per annum? 77l 
1 (7.) What is the intereſt of 3571. 40s. for 65 days, 
g 5 per cent. per annum? 
| (8.) What will 5101. amount to in 5 years 120 days, 
* 5 per cent. per annum ? 
; E xamples to Prop. 2. 
(9.) What principal, in g years, * amount to 2211. 10% 279 
* at 4 per cent. per annum? ( 
9 3 tere 
o No a n 16. n 8, dividend. ( 
— Hence 771 8 21 36=4 567: 5 = 5671. 108. aalwe Wi 810 
*36 — tr ( 
7 
— 945 
31-36 = ir + 1 diviſor. ( 


(10,) What 


b - l 
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(10.) What principal, pat to intereſt for 9g years, will 
vin 2041. 6s. intereſt, at 4 per cent. per annum? 
18. Now i=£204 6s. 204 , dividend. 


at 4 | 
Mr Hence 2043 ＋ 362567 5 567l. 10s. anſwer. 


36 = tr diviſor, 

(11.) What principal, in 34 years, will amount to 
2791. 18. 3d. at 5 per cent. per annum? 

(12.) What principal, put to intereſt for 5 years, at 3 
er cent, per annum, will gain g6l. 58. intereſt? & 


mount to 8 10l. 168. 649.4, at 3 per cent. per annum? 


77 years, at 4+ per cent. per annum? 
| 15.) What principal, put to intereſt for 240 days, at 
n ber cent. per annum, wi gain 23l. 108. 71d. 7 
( 6.) What principal, put to intereſt for 65 days, at 
c per cent. annum, will gain 31. 3s. 72d. 5 intereſt? + 
3: Ml (17.) What principal, put to intereil for 5 years and 
„10 days, at 5 per cent. per annum, will amount to 
4 bol. 88. 44d. 57 


Examples to Prop. Sis 


(18.) At what rate per cent. will 5671. 10s, amount to 
7711, 16s. in ꝙ years time? 
£771 16. = £7718 =s 
$67 20 = $675 =F | 
204'3 = 4—þ= i, dividend. 
e67:5X9=5107'5 = pt, diviſor. 
Then 204'3 + 5107*5==04. Hence the rate is 4 per cent. 


(19.) At what rate per -cent. will 235L amount to 
2791, 18. 3d. in 34 years? : 

(20) At what rate per cent. will 350l. gain g6l. 58. in- 
tereſt in 5 years? | | | is 

(21.) At what rate per cent. will 7ool. 10s. amount to 
sol. 168. 64d. 4 in 54 years? 0 | 

(22.) At what rate per cent. will 7151. 155, amount to 
9431. 17s. 103d, Z in 11 

(23.) At what rate per cent. will 7151. 15s. gain 
231. 10s, 74d. in 240 days? | 

t Y (24.) At 


© i Fee LDP SI a7 


(13.) What principal, put to intereſt for 54 years, will 


(14.) What principal will amout to 9431. 175. 104d.4 in 


— TC —- 


1 
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(24.) At what rate per cent. will 3571. 10s. gat 
31. 3s. 74d 55 in 65 rw 357 84 


(25.) At what rate per cent. per annum will {1 ) 
amount to 679l. 88. 44d. 7 in 5 years and 120 days? my 
Examples to Prop. 4. O 

(26.) In what time will 5671. 10s, amount to 7711 10285 
at 4 per cent. per annum? __ 
R £771 16= £7718 =a 91 
567 10= 5675 =p = 

204'3 = a—p=i, dividend. TTy 
5676 22*700= pr, diviſor. 27540 
Then 204'3—22*7=9 years, the time required. 

(27.) In what time will 2351. amount to 2791. 1s, 348 35's 
at 3+ per cent. per annum? TY (2. 
(28.) In what time will 5501. gain g6l. 5s. at 34 pei t pe 
cent. per annum? | (3. 
(29.) In what time will 7ool. 10s. amount to 810, mo! 
16s. 64d. J at 3 per cent. per annum? (4. 
(30.) In what time will 7151. 15s. amount to 9431. 174]Wicnce 
104d.+ at 4+ per cent. per annum? (s. 
(31.) In what time will 7151. 158. gain 231. 10s. 745.3 13s. 
at 5 per cent. per annum? count 


(32.) In what time will 3571. 10s. gain zl. 38. 71d. 
at 5 per cent. per annum ? | 

(33-) In what time will 5101, amount to 6791. 88. 44d. 5, 
at 5 percent. per annum ? | 


DISCOUNT at SIMPLE INTEREST, by DECIMALS. MW „, 


| Propoſition. Any ſum of money, due ſome time hence, being 7 * 
given to find its preſent value to the creditor, diſcounting at any 4 
$787 


rate per cent. 

Rule. As the amount of Gi, for the given time, is to Wl Pa" 
L1, ſo is the intereſt of the debt for the ſaid time to the 
diſcount required. —SuhtraR the difcount from the debt, Ml de 


and the remainder will be the preſent value. | 2 
tw 
Theo. . = the diſcount; and, . 6 = the preſent worth. a 
tr +1 tr +1 
Where D=the debt, and t and r as before, der 


Examples 
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Examples. | 
(1.) What is the diſcount and preſent worth of 7g5l. 
15, 2d, for 11 months, at 6 per cent. per annum? : 


£795 11 2=f£795'5583'=D. 
11 months x 83 96 year.. 
195 5583/x*916x'062543*7557033'=Drr, intereſt of the debt for 
It months. | J 
916 x -06+1==1'055==tr +1, amount of 11, for 11 months. 
ks rO55 1 11. n 43˙7557083“ : £41 4746=41l. 98. 51d. 


— the diſcount of the debt - Then 795l. 118. 2d, —41l. gs. 344. 
141 
=754!. 18, 8d. preſent worth. 


. Or, | 
1965583 <4=1'0556==754'083728=754). 18. $d. the preſent worth. 
(2.) What is the diſcount of 4951. 18s. for 5 months, at 


j} per cent, per annum? — 
(3.) What is the preſent worth of 15071. 145. gd. due 


months hence, at 5 per cent.? 


tence, at 3+ per cent. ? hs 

(5.) What ready money will diſcharge a debt of 178gl. 
135. 4d. due 3 years 3 quarters and 29 days hence, diſ- 
counting at 4531. per cent. per annum? 


EQUATION or PAYMENTS aT SIMPLE INTEREST,- 


BY DECIMALS, 


ON MALCOLM's PRINCIPLES. 


fnd the equated time for paying the whole at once, without loſs 

uther to the debtor or creditor. | 
Rule 1. Divide the ſum of the debts by twice the firſt 

payment, multiplied by the ratio; to the quotient add 


the firſt number found. 


2. Multiply the ſecond payment by the time between the 
two payments, and divide the product by the firſt payment 


r found, 


Y. 2 3. From 


rr 


E23 


(4.) What is the diſcount of 71471. 145. due 175 days 


Propoſition. Hawing two debts, due at different times, to 


half the time between the two payments, and call the fum 


multiplied by the ratio; call the quotient the ſecond num- . - 


bat IT 
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3. From the fquare of the firſt- found number ſaubtra (2. 
the ſecond, and extract the ſquate-root of the difference — 


—'The firſt- found number, diminiſhed by this root, wi 
give the equated time, reckoning from the time the fu 
payment is due, OE; 


(3. 
nas, 1 
Now, | 
the de 


Note. The above rule is the ſame as Mr. Malcolm*s, though exprefi = 
(ent. 


in a different, and, it is apprehended, more intelligible manner.-T); 
rule is built upon a ſuppoſition That the ſum of the intereſts of the debt 
due befcre the equated time, from the time they become due to that ti 
vught to be equal to the ſum of the diſcounts of the debts due after th 
equated time from that time to the time they become due. According: 
this ſuppoſition, the rule given above is univerſally true for two pa 
ments. But, when three, or more, payments are to be equated for, Mr 
Malcolm's directions for finding an equated time for the two that are firl 
payable, then their ſum, and a third, &c. is not ſtrictly true, accordin 
to the ſuppoſition on which his rule is founded; nor would it be at eaſ 
matter to give general” rules, or theorems, for all the poſſible caſes, 0 
account of the variation of the debts, and the difficulty of finding betwea 
which of the payments the equated time would fall. Beſides, in long and 
tedious operations, miſtakes are frequently made; and the anſwer, 
obtained, admitting it to be true, differs a mere trifle from the anſwet 
found by the old rule: hence, a rule, founded upon ſimple interef, and 
Mr. Malcolm's principles, may, I think, with propriety be conſidered 3 
an uſeleſs curioſity. | 


Put 


Examples. 


(1.) A perſon has now due to him 320l. and at the end 
of 5 years, 961. more will be due from the ſame debtor. 
Now both parties have agreed that the whole ſhall be paid 
at once, viz. at that time when the intereſt of the 3201. 
ſhall be equal to the diſcount of the = both being cal- 

h 


culated at 51. per cent. per annum. e time of payment „ 
1s required ? | 


iſt. 3204964161. ſum of the debts. 2 | 
320 X 2 X*05 = za, the product of twice the firſt payment by the 
ratio. 1 


# 416 ＋ 32 = 13, quotient, Then 13 +4 = 155, the firſt nund 1th 
ound. 5 a 


2dly. 96 X 5 4 320 X *05 == zo, the ſecond number found. opt 


| ally. Wiz = ee Ie = 145 and 16.5102 
1 year, the time which muſt elapſe (after the firſt payment is due) before 
the * ought to be paid together, according to the conditions of tt g 
queſtion, | 


(2.) There 


% * 
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(2.) There is 100l. payable 1 year hence, and 1051. 

nyable 3 years hence; what is the equated time, allowing 

inple intereſt, at 5 per cent. per annum? ; 

(3.) At Michaelmas, 1788, I lent 320l. and at Michael- 

nas, 1793, 2021, will be due to me from the ſame perſon. 

Now, on what day, and in what year, may I receive both | 
he debts together, viz. 5221. reckoning intereſt at 5 per 

cent. per annum? | 


— 


COMPOUND INTEREST »y DECIMALS. . 


Put p = the principal, or money lent, | 
7 = the ratio, or amount of £1 for a year, I year, year, &c. 
according as the payments are made yearly, I yearly , quar- 
terly, &c. 
t the time, or number of payments. 
a == the amount. 


— — 2 


The amounts of £1, or values of r, for 
Rates pe — — 
| Cent, | Yearly pay- | £-yearly pay- [Quarterly pay 
ments, ments. ments. 
3 103 17015 105 
31 1033 [10175 100875 
1 104 102 10 
45 1045 10225 101125 
5 105 102 5 10125 
| 51 1055 10275 101375 
6 106 103 1015 * 


The amounts, or values of r, in the preceding table, are calculated 
100 : 10043 74 
100: 100 414 :: 111015 
100: 1044 :: 1 10075 


This method is mot commonly uſed.— Some writers find the value off 
thus ꝛ let m==the amount of C 1 for half a year, at 3 per cent. hen 103 
5 undoubtedly the true amount for a year; hence, according to the prin- 
ciples on which the rules of compound intereſt are found, 

I:m: „ 1 10 -r. m= / 103 = 1014339, Kc. =, for 
{-yearly payments. „ 

1: * i u: 10 %* N 1'03= 1007417, &c. rr for 
quarterly payments. | 


r for yearly payments. 
r for I -yearly payments. 
r tor quarterly payments. 


i 


*. 3 Or, 
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| Or, if m=the amount of £1 for— of a year, at R per cent. then / 
22 | 
w—_— 1” univerſally. 


And theſe values of f ſeem to me, to be more corre than thoſe give: 


above; eſpecially in the calculation of annuities: for this reaſon I harz 


inſerted the following table, that the reader may uſe which he pleaſes, 


Mr. Ward, in his Clavis 


Uſure, publiſhed in 1710, makes uſe of this 


method. a 
| | | The amounts of C1, or value of v, for 
| Rates per | Yearly pay-|j-yearly pay-| Quarterly pay- 
| cent. ments. ments. ments. 
3 103 1014889 1007417 
34 105 | 21027349 | 21008637 |þ 
4 104 1019803 10098 53 
K 150222 52 1011065 
We EE 1024695 1012272 | 
LH 1 1027132 | 1013475 | 
| | . 1029563 1014673 


Propoſition 1. Given the principal, rate, and time, to ful 
the amount or intereſt, _ 
Rule, Find the amount of Ci for the firſt payment, by 
ſimple intereſt, which involve to ſuch a power as is denoted 
by the number of 1 power, multiplied 


by the principal, wi 


give the amount; from which de- 


duct the principal, and the remainder will be the intereſt, 


er 
Or, Theo. I. pr a, when p, r, and t, are given. 
Logarithmically. log. P leg. r 6 t leg. a. 
Prop. 2. Given the amount, rate, and time, to find the 
principal. | 
Rule. As the amount of Ci, at the rate and for the 


time given, is to 


Cipal required. 


Or, Tbes. II. — Kr. when a, r, and t, are given, 


r 


| Logarithmically. lg · g. r leg. p. 


L1, ſo is the amount given to the prin- 


Prep 


II 
Prep. 


Prop. 
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Prep. 3 Given p, a, and t, to find r. 
1 | 


T beo, III = = 
III. 7 = 
Logarithmically. L. Zürn. 


Prep. 4. Given p, a, and r, to find t. 


4 re 
Theo, IV. — =ro If t is not a whole number, it cannot be 
9 found without logarithms, 
Logarithmically. — =. 
* r * 


Examples to Propoſition 1. 


(i.) What will 200l. amount to in 6 years, at 5 per 
tent. per annum, compound intereſt, and what intereſt will 
it gain? | ; 

Here the amount of 11. for the firſt payment is C1 · og, and 11056 


t 
find rogX1*0$X1*CgXI105%1'05=21*340095640625 (=r) This, mul- 


bolied by -200, gives 268019128125 = , 268 0 41-363 (=p x bY 
the amount; from which deduQ 200). the principal, and the remainder, 
(81. os. 44d. 363, will be the intereſt. | 
(2.) What will 2751. amount to in 3 years, at 5 per 
cent. per annum, compound intereſt? 
(3.) What is the compound intereſt of 7ool. 15s, for 


7 years, at 4 per cent. per annum ? | 
(4.) What is the compound intereſt of 800]. for g years, 


at 5 per cent. per annum? 


Examples to Prop. 2. 
(5.) What principal, put to intereſt for 6 years, will 
amount to 2681, os. 41 d·363 at 5 per cent. per annum? 
Fiſt, £263 o 41363 = 268019128125 (=) and 105 X 1'0g 


X1'05X1*0$X2"05X1'05 = 1340095640625 (=r ) amount of 11, 
let 6 years, Hence "OR, 
As 1:34009 5640625 : l. u 268019128125: col. the princizal 


rquired (= —) 


- (6.) What 


Ce. 


# 
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(6.) What principal, put to intereſt for 3 years, wil 
amount ta 3181, 6s. 114d. at 5 per cent. per annum? 
(7.) What principal, put to intereſt for 4 years, at 4 


per cent. per annum, will amount to £819 158. 6d (15-) 
25048322 N é bid 250 
(8.) What principal, put to intereſt for 9 years, at (16.) 
s per cent. per annum, will amount to (1241 1 50174 
3˙01746787 5d. E 

Examples to Prop. 3. Theorem III, D 

(9.) At what rate per cent. will 2ool. amount tc 
£268 © 44-363 in 6 years time? Prop 
Firſt, £268 o 45:363 = £268-019128125 ( = a,) and poen 1 


263'019128125 ＋ 200 = 1340095640625 ( = * the 6th root 


of which, (by the rule page 186,) is 105 (= 9 


Or, the ſquare root of 134009 564062 5 is 1157625, and the cube 
1'157625 is 105 4s Hence the rate is 5 per cent. 


(10.) At what rate per cent. will 2z51. amount te 
3181, 6s. 113d. in 3 years time? 

(It.) At what rate per cent. will 7ool. 158. amount to 
L819 15 63d:2504832 in 4 years? 


(12.) At what rate per cent. will 800l. amount to (. 
L1241 1s. 301746787 5d. in 9 years? 2788. 
— innut 
Examples to Prop. 4. Thee. IV. 2 
(13.) In what time will C200 amount to 268l. os. 5 
47d 363, at 5 per cent. per annum? 6233 
£268 o 41-3463 = 4268019128125 (e.) or, 

Then 268-0191281254-200=1*34009 564062 5 (== u) 

2 . 
which, being divided by 105, (r,) and the guotient by 1'05, &c. til N ; 
nothing remains, the number of divifions will ſhew the time, 6 years. * 

Note, This metbed of finding the time, by repeated diviſions, is made uſt - "a 


of by Mr. Ward, (ſee ex. 3rd, page 255, Sth edit. of bis Math. Guide,) 
and ſeveral writers have followed his example ; but it is far from being as (: 


eligible, or corre? met bod. It may ſerve to prove a queſtion when the tint of 
happens to be whole years, The be met of ſoiving the queſtions in this 4 
and the preceding propefition is by | garithms, ( 


( 14. In pre 
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(14.) In what time will 2751. amount to 3181. 6s. 111d. 
u 5 per cent. per annum? | 

(15.) In what time will col. 15s. amount to 8191. 15% 
(1d':2504832, at 4 per cent, per annum? 

(16.) In what time will 8001. amount to 12411. 15. 
1017467875. at 5 per cent, per annum? 


DISCOUNT ar COMPOUND INTEREST. 


Propoſition. Any ſum of money, due ſome time hence, being 
piven 10 find its preſent value to the creditor, diſcounting at any 
rate per cent. compound intereſt. 

e 
Theo. I. S preſent worth 3 Thu. II, x D = the dif- 


ent, Where D=the debt, and * and f as before, 
Rn log. D-—log. r  t = log. of the preſent worth, amd 
kg. r 1 + log. D-. r x1 =log. of the diſcount, 


Examples. 


(.) What is the preſent worth and diſcount of 2431. 
2158. due 4 years hence, diſcounting at 5 per cent, per 
annum ? . | 

Firſt, £243 2./,5-2243'10125 (=D) the dividend. 

1YO5X1*05X105X 1105 = 121550625 (=-r") the diviſor, 

Hence 243 10125<-1*21550625 = £200, the preſent worth, and 
{143 2,8. — 2002431. 2.8. the diſcount, 


t 
0 21550625 — 1 =*21550625{ =r—1;) this, multiplied by 
7 


243110125 ( =D) gives 52˙3898 387578125 ( =r—1 x DH) for a 


tividend, which divide by 1·2 1550625 ( =-*) and the quotient will be 
(3'101252431- 2/5. the diſcount. Hence the preſent worth is 200l, 
33 before, 


(2.) What is the preſent worth and diſcount of a debt 
of 400l. due 4 years hence, at 5 per cent. per annum? 

(3.) If 6431. 4s. 11d. be payable in 6 years, what is the 
preſent worth, diſcounting at 5 per cent. per annum? 


(„) What 


— 8 —_ Ts Th * 
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(4.) A perſon has £500 due at 5 different times, vi: 
1001. at 1 year's end, 10ol. more at the end of 2 year 
10ol. more at the end of 3 years, 1ool. more at the end « 
4 years, and 1ool. more at the end of 5 years. What! 
the preſent worth of the whole, diſcounting at 6 per cent 
per annum? 


r,, 


| 200 +7 
we to fi 
EQUATION or PAYMENTS ar COMPOUND com 
INTEREST, | | of gs 
ro med 
Propefitien. Hawing ſeveral debts, due at mT AL 
from one perſon, to find the Tx v8 equated time for paying U ze: 
whole at once, without loſs either to the debtor or creditor, 62 1180 
bowing compound intereſt, 8 1 regba, 
Rule 1. Find the amount of each debt from the time i (2 ) 
becomes due to the time of the laſt payment, [by Prop. ears 
Compound Intereſt} add theſe amounts, together with thafWhch p- 
laſt payment, into one ſum, | ce. 
2. Find in what ime [by Prop. 4. Compound Intereſt ¶reſt a 
the ſum of the debts will amount to the ſum of the amount (3.) 
found above: — this time, ſubtracted from the time the la able 
payment becomes due, will give the ;xxe equated time. Kowin 
Note. This rule, which is Sir Samuel Moreland's, is founded on ths — 5 
dme manner of reaſoning as the common rule, Part I. and will bingterce: 
out the ſame anſwer, allowing ſimple intereſt inſtead of compound.— Wer: bl ©? 
this a place for algebraical demonſtrations, it might eaſily be ſhewn than” once 
the above tule is univerſally true, allowing compound intereſt, whether Winnum 


we argue from Burreto's, Kerſey's, or Malcolm's, principles, it being de- 
ducible from each. | 
. 


Examples, 
(1.) A owes to B 100ol. 200l. of which will be due » f 


1 year hence, 2ool, two years hence, 150l. three years done 

hence, zool. four years hence, and 15ol. five — hence; * 
ſhould theſe perſons agree to have the whole diſeharged at M Aide. 
once, what will be the true equated time, reckoning in- ae eit 
tereſt at 5 per cent. per annum ? | lately 


ere: 


109 
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1094 x 200==243*19125 amount of the firſt payment. 
1*0N3 * 200==231*525 ditto of the ſecond, 
1052 x I50==165*375 ditto of the third. 
1'05 X 30028 315˙˖ ditto of the fourth, 
150 laſt pay ment. 


4 — * 
— -— — 
- - — — 2 — 
— %- - 
< — * - 
— * — 
T 
— n . 
— — 
- £ ; = 


— 


{110500125 ſum of the amounts. 


1004-200 1504-3004 150==L 1000, ſum of the debts: Now we 
ve to find in what time 10001. will amount to £1105'00125, at 5 per 
zat. compound intereſt ; ( and here ue muſt be under the neceſſity of mati 
x: of logarithms, fince the method made uſe of in Ex. 13, page 248, ww 


ro means do. 


Takes 


1 —— 


— * 
# + 
*- 


1 
* 
i 
j 
i. 
1 
55 


2 
* — 


: 2884001 „ 38400 * 
Firſt, 1105*00125 = — then log. — log. 1000 
10433628 (= log. -g. p ;) this dividend by lg. 1056 (= log. r) = 
11893 gives 20464, &c. for the quotient, (t.) Hence 5 yearg— 
0464, &c. years=2*9535, &c. the true cquated time. 


(2) A perſon has 320l. due to him; and, at the end of 
; years, 961. more will be due from the ſame debtor: now 
oth parties have agreed for the whole to be diſcharged at 
nde. The true equated time is required, reckoning in- 
rreſt at 5 per cent. per annum? ; Ee 3 

(3.) There is 100l. payable one year hence; and 1051. 
kyable three years hence; what is the true equated time, 
lowing compound intereſt at 5 per cent. as annum? 

(4.) There is 100l. payable one year hence, 200l. two 
fears hence, zool. three years hence, and 5ool. five years 
tence ; required the rue equated time for paying the whole 
_ reckoning compound intereſt at 5 per cent. per 
num 


ANNUITIES CERTAIN, 


D-fnitien 1. Annuities certain ſignify any intereſt of 
doney, rents, or penſions, payable yearly, or from time 
time, to /ome certain period, or for ever. They are 
Wided into two parts, Viz. annuities in pofſeſFor, or ſuch as 
ve either entered upon, or are to be entered upon imme 
lately ; and annuities in revor/fon, or ſuch as are not to be 
tered upon till _ particular future event has hap- 


pened, 
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pened, or till ſome given period of time has elapſed; a 
the time the purchaſer holds the annuity, after he has e 
tered upon it, is called the rewer/ron. | 

2. An annuity is ſaid to be in arrears when the debt 
keeps it in-his hands for any certain time after the term 


payment; and the ſum of all the ſingle payments, togethg 7 
with the intereſt due upon each payment from the time « 
its becoming due to the time the whole is paid off, is calleW P 
the amount of ſuch annuity. 
3. When an annuity, to be entered on immediately, « Uo: 
ſome time hence, is ſold for ready money, the price whic 
ought to be paid for it is called the preſent worth. Pro 
: ' r 
ANNUITIES ar SIMPLE INTEREST. 1 
Let x == the annuity, penſion, rent, or payment, whether yearly, 
yearly, or quarterly, &c. 
t = the time, or number of payments. } | 
r = the intereſt of C 1 for 1 year, I year, or year, &c- accor (1. 
ing as the payments are made yearly, Z-yearly, or qui paid 
terly. per al 
a = the amount. 
4 The intereſts of C1, or values of r, at * 
g _ 3 per cent. 31 per cent. 4 per cent. A per cent. [5 per cent 
12 03 035 04 045 05 
i 4015 0175 0 40225 oa 
3 0075 00875 re 01125 0125 
I |'0025 002916 oo 00375 416 
1 W. go 54 οοõ57) 1 [0007672 Foco8631 [000959 
1d. A oOO0O822 '0000959 |*000 1096 [0001233 j*'000137 
ANNUITIES in ARREARS, aT SIMPLE INTERE» 
Propoſition 1. To find the amount of an annuity, at fim ; 
intereft, in arrears, or unpaid, for any number of payments. The 
Rule. Take the ſeries of numbers, 1, 2, 3, 4, 5» be. 
to the number of years leſs 1, and add them togethe (2, 
Multiply this ſum by one year's intereſt of the annuit\ vill! 
and the product will be the whole iatereſt due thereon; (3. 
which add the product of the annuity and time, and h be or 
ſum will be the amount. impl 


0 
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Or, Theo, I, Etna, When n, ty ond ry ave given 


. 1 
519 1 


— g 
bm 2 


Prep. 2. Given a, t, and r, to find a. 
D. II. E . | * 


ty +2t - it 


Prop. 3. Given r, a, and n, to find t. 


DSI 


a 


Theo, III. Vie, ab ns ne, . 
aw ar | 27 


— 
- 


C — —— — 
— — > — 
* —— * 
I 4 ——— — * — - 
: 1 : I a — * 
— — —_ — — - 
» 
— 
SG =_ 
1 
- 4 


Prop. 4- Given a, ty and n, to find . 
4A X 2 5 : 
Theo, IV, === = | 
fn] X Ih p 


| Examples to Propoſition 1. 2 


(1.) If an annuity, rent, or penſion, of 1001, be un- 
paid for 5 years, what will it amount to at 6 per cent. 
per annum? 


 1+2+3+4 = 10 
(he year's intereſt of 1001. 6 | F 


— 0 1 
89 60 whole intereſt due. 7 
100 X 5 = $500 WW 
L560 the amount required. | * 
Or thus by Theorem I. 
S == e 100 = # I00 =» n 
5 *O6 = „ 9-4 5 ='t 
w— — — 
25 2 6˙0 7. 500 == an 
5 


20 = 2 
| | Then — AN bo, and 604+ 500 = g6ol. (==) the amount ys 
* ore, 7 
: (2.) If an annuity of Sol. be unpaid for g years, what 
| Will it amount to at 5 per cent. per annum? ln 
(3.) If the payment of a penfion of 5601, per annum 
be omitted for 7 years, what will it amount to, allowing 
imple intereſt at 4 per cent. per annum? | 
(409F 
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(4.) If an annuity of 35ol. payable half-yearly, were 
unpaid for 4 years, what would it amount to in- that time, 
— intereſt at 44 per cent.? 

(5.) If 70l. annuity, payable every quarter of a year, 


were unpaid for 5 2 what would it amount to in that 
time at 5 per cent. | 


Examples to Prop. 2. Theo. II. 
(6.) What annuity, unpaid for 5 years, will amount to 


560l. allowing 6 per cent, ſimple; intereſt ? 


5S = £e 
5 
— 560 = a 
26 = & * 
er — | 
— 1120 = 24 dividend. 
I'5o = tir 1 
$X2=10* gZa2t Hence 1120 11˙2 = 10cl. (zz) the 


11.50 2 tir + 21 
30 == i : 


annuity, 


„ * 


5x'06= 


11˙20 = ttr + 2t-=tr, diviſor, 

(7.) What annuity, unpaid for 9 years, will amount to 
$641. allowing 5 per cent. ſimple intereſt? 

(8.) What annuity, unpaid for 7 years, will amount to 
4390l. 8s. at 4 per cent. per annum? 

(9.) What annuity, payable half-yearly, will amount to 
15 10l. 5s. if unpaid for 4 years, reckoning intereſt at 4; 
per cent.? | 

(10.) What annuity, payable quarterly, will amount to 


391. 11s. 3d. if unpaid for 5 years, reckoning intereſt at 
5 per cent.? 


Examples to Prop. 3. Theo, III. 


(I..) In what time will an annuity of 100l. amount to 
560l. if unpaid, reckoning intereſt at 6 per cent. ? 
Here a= 560, n 109, and r ob. 
_$fox2 -— —.— — 186'6' = 25. 
100 x *06 þ nr 
A = 16236 = . 
2 x 06 12 "+. 


wo — 
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2— 


16˙16˙K 16˙16˙ 26136 12 — 


Laſtly, 136'6' + 261'461 = 448 027, the ſquare root of Which is 
21'16'; hence 21*16'— 1616 5 years, the time required, 


(12.) In what time will an annuity of £80ol, amount to 
$641. (unpaid for that time) at 5 per cent. per annum? 

(13.) In what time will an annuity of £560 amount to 
$390" 85. at 4 per cent. per annum? 

(14.) In what time will an. annuity of 3g0ol, payihife 
half-yearly, amount to 15 10l. 58. (ir unpaid tor that time) 
reckoning intereſt at 4 2 cent.? 

650 If an annuity of ol. payable quarterly, amounts 
to 3911, 118, 30d. unpaid for a certain time, reckoning in- 
tereſt at 5 per cent. the time is required. F 


he Examples to Prop. 4. Theo, 8 


(16.) An annuity of 100l. unpaid for "5 years, — 
to 5601, ; what rate per cent. was allow 

560 = a 32 
100X 52500 f I 


60 = 4 nt 4. = = = 
2 ; 100 Xx 5 L — ne i 
120 = a=—nt X 2, dividend. >= = 7=r uche. 
Then 120-2000 fr · ob. Hence the rate is 6 p per cent. 


to 


= 4 
* 


be." 


(17.) At what rate per cent. will an annuity of 80l. un- 
paid for 9 years, amount to 8641. ? 

(18.) At what rate per cent, will 56ol, amount to 
on 85. if unpaid for 7 years? 

90 At what rate per cent. will an annuity of Fl 
payable half-yearly, amount to 15 10l. 58. if unpai 
4 years? 

(20.) At what rate per cent, will an annuity of 7ol. 
ten na Ma amount to 3911, 118. 3d. if ROSA * 
3 yearsf - 


gol. 
for 
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PRESENT WORTH of Annuities at Simple Intereft, 


Propofition 1. To find the preſent worth of an annuity a 
Simple Intereſt, the time of its continuance, and the rate per 
cent. being given. | 

Rule. Find the amount of the annuity [by Prop. 1, 
Page 252. ] ſuppoſing it in arrears till the laſt payment is 
due. Then find the preſent worth of that amount, [by 
* rule in Diſcount, page 242.] and it will be the an- 

wer. 


— — 
[ſr +21 [fr 
Or, Theo. 1. — - 25 x 

zr +2. 


and t, are given. | 

Note. The above rule is the ſame as thoſe given by Sir Samuel Mire- 
Hand, Ward, &c. as a correction of Mr. Kerſey's, which they conceived to 
be falſe, Mr. Malcolm, at page boo of his Arithmetic, has endeavoured 
to ſhew the fallacy of Moreland's arguments, and the truth of Kerſey's 
rule. As ſome late writers have copied Mr. Malcelm's example, and 
part of his argument, I cannot diſmiſs this ſubje& without offering ſome 
reaſons why I prefer M:reland's rule, nor can I, without being guilty 
of a palpable defect, omit giving Mr. Kerſey's rule like wiſe, that the 
reader may judge for himſelf, and make uſe of which he pleaſes. 

Kerſey's rule. Find the preſent worth of each payment by itſelf, dif- 
counting from the time it falls due, (by the rule in Diſcount, page 242.) 
the ſum of all theſe is the preſent worth of the whole. 

Example. What is the preſent worth of an annuity of £100, to con- 
tinue 5 years, diſcounting at 6 per cent. Anſwer, Fe I 5s. 474. by 
Ward's, and C425 188. 91d. by Kerſey's rule. Mr. Malcolm acknow- 


ledges the true preſent worth to be £4530 15s. 415d. if the purchaſer re- 
ecives nothing till the end of five years, (the debtor of the annuity paying 
him intereſt for his money at the rate of 6 per cent.) becauſe the annuity 
would, at the end of that time, amount ro ( 560. 

But, if the purchaſer receives the annuity as it becomes due, it is worth 
erly £425 13s, 94d. I would aſk why the annuity is not worth as much 
to the purchaſer when he receives it annually, as when he receives no- 
thing till the laſt payment is due? If the cebtor of the annuity can make 
bo of it by keeping it till the laſt payment, cannot the purczaſer make 
the ſame by receiving it as it becomes due, and putting it out to intereſt at 
the ſame rate per cent. ?—The propriety of Sir Samuel Mareland's cot - 
rection, therefore, appears evident to me; thoſe, who wiſh for farther in- 
formation on the ſubject, may conſult Mr. Malcslm's Arithmetic, from 
page 599 to 604.— See alſo the Scheliuvm, page 206, Wo:d's Algebra. 


Prop. 2. Given p, r, and t, to find n. 


Xn =p, the preſent worth, when 2, , 


2tr +2 . P ; 
75 Theo, II. — > 06 - 


| Prof, 


4301 


2 
- 


55 
di\ 


— 
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. Prop. 3. Given p, r, and u, 2 f 
T . n. V i 
per —p4 TIC _ 1. 


Prep. 4. Given p, t, and n, tofind r. 
nip 2 


2þ+ 11 if 


Theo. IV. 


Examples to Propoſition 1. 


(i.) Required the preſent worth of an annuity of 10ol. 
to OO 5 years, allowing 6 per cent. ſimple in- 
te re 


14273 ＋4 ＋ 10 
one year's intereſt of zoo}, = 6 


60 whole intereſt. 
roo 5 = 500 


560 amount of the annuity (per 
Pr. Ty gare 252, ) Then per the Theo. page 242, 5X06 +1= 
1:3=tr+1, and 560 =D; hence 560 1˙3 2 430˙7 69230 =. 
4301. 155. 44d · 461538 d. the preſent worth, 


Or thus, per Theorem R. 
g=e 5=e 
85 or 8 
25 t zo air 
Or 2 
—d . — p 
1*50=ttr *60=2 er 
BX 5 10 227 2 
11 Jorg 7 tir +24 2 · 6022 tr+2 diviſor. 
3X 06 = 30 tr _ 2 
— — X 100 = 430769230 
dividend 11'20= {tr + 2t——tr Then 7 0 


£430 158. 41d. 4615387, the preſent worth as before. 


| (2.) Required the preſent worth of an annuity of Bol. 
to continue 9 years, at 5 per cent. per annum; 
(3.) Required the preſent worth of an annuity of 560l. 


to continue 7 years, at 5 per cent. per annum. | 
2 3 (4.) What 


e 
— - 


— - — — = 
————— *. 


a 
— 
: — 
— . 
7 - 
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(4.) What is the preſent worth of an annuity of 350], 
Payable half-yearly, to continue 4 years, at 4+ per cent. 

(5.) What 1 the preſent worth of an annuity of ol. 
payable quarterly, to continue 5 years, at 5 per cent. per 
annum? | | 


Examples to Prop. 2. Theo. II. 


(6.) What annuity, to continue 5 years, at 6 per cent. — 
will be worth 43ol. 158. 45d. preſent money? 


Firſt, 430l. 158. 45,4. 430 · 7 692 30 = and 430*7'69230'—5 
86 53846 =. ; 


gy . $29, 
2 '06=r 
TO—=2t *3C=r 
*06=r 5 2 
*60=2 tr 2:30=tr+2 
2* *Ob=r. 
| 2*60=2tr42, divdend 2 242 +2 #, diviſor, 
26 — 224 4 . ; 
86153346 =—— =1001, , che t d. 
Then — 15384 — n, che annuity require 


{7.) What annuity, to continue 9 vears, at 5 per cent. 
er annum, is worth 5951. 178. 2d. 35 8621, ready money? 
(8.) What annuity or penſion, to continue 7 years, will 
33391. 5s. 23d. ready money buy, at 5 per cent. per 
annum, ſimple intereſt allowed for diſcount ? 
(9.) What annuity, (payable half-yearly) to continue 
4. years, will 1279l. 17s. 5 492d. purchaſe, allowing ſimple 
#1tereſt at 44 per cent.? 
(10.) What annuity, (payable quarterly) to continue 
5 years, will 3131. 5s. ready money purchaſe, allowing the 


purchaſer 5 per cent. for his money ? 


Examples to Prop. 3. Theo, III. 


(11.) What time may a perſon hold a penſion of 100l. 
per annum, if he pays 430l. 15s. 45d. ready money, and 
is allowed 6 per cent. for his money 

Firft, 


* 
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F irſt, 430l. 158. 45,4. —— 430˙7692 30˙ — 7 8 


9.76920, K2 . 
. 14358974) =< + 


o 100 
4307 69230'=p ; '06=r 
*o6 ==- 100=n 
25:346'1 5384 =rp : Go rn 
846˙¹15384 5 — 
100—2 5 5 2 1 = n$5397416 = n 2-1. 1 
1 F 
185897435 x 1·8 5897435 — 11 then. 


rn , 
V 143589743 +11 35897415 x 1185897435 — 1185897435 =2 
185897435 —11'85$'g7435'=5 years, (exa#tly ) the time required. 

(12.) What time muſt an annuity of 560l. continue, at 
per cent. to be worth 333gl. 5s. 23d. ready money ? 

(13.) What time muſt an annuity of 80ol. continue, at 
{per cent. to be worth 5951. 178. 2d. 35 8621 ready mo- 
fey 2 . | 
(14.) How long muſt an annuity of 350l. payable half- 
jearly, continue, at 4+ per cent. to be worth 12791. 17% 
5:492d. ? 

(15.) What time muſt an annuity of 7ol. payable quar- 
erly, continue, at 5 per cent. per annum, to be worth 
313). 5s.? | | | 


Examples to Prop. 4. Theo, IV, 


(16.) At what rate per cent. will an annuity of 100L 
o continue 5 years, be worth 430l. 158. 45d. ready 
money ? 


Firſt, 430l. 158. 45,4, = 430*%7'69230' =p. 


430˙7 69230 =p 
ioo n | 2 | 
$==# — | 
— 861 53846 1225 
root ä 100* — 
0:57'69230'= — WOE. 
| 430'7'69230'=þ ere 2 r 
widend 69 ˙2 30769 p. 500 | 


diviſor 461*5'38461' = 2p + n==nt 
Then 69:2'30769'+461*5'35461' =*15; which, multiplicd by -4, 
\ _ ) gives ,ob. Hence then the rate is 6 per cent. 


g-37 (17.) At 


Pirt 1 
tely g. 


dund in 
de Annu 


541 
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(17.) At what rate per cent. will an annuity of Sol. b 
wgrth 5951. 175. 2d.3'58621, preſent money, if it con 
tinue in arrears for ꝙ years? 
(18.) At what rate per cent. will an annuity of 560 
to continue 7 years, be worth 33391. 5s. 23d. ready me 
(1. 
contin 
eceiv. 
what 1 
zum fi 


Firſt, 
Thet 


PRESENT WORTH of Annuities, in Rewerſian, at and 26 
p Simple Intereſt. worth « 


Here t the reverfion, or the time the purchaſer holds the annuity, 7 18 
the time betore he enters upon it; , 1, &c. as before. 1 

Propofition 1. To find the preſent worth of an annuity i 
ever /ron at fimple 2 "Y 4 f 

Rule. Find the preſent worth of the annuity (for the 
time of its continuance) as though ir were to be entered 
upon immediately, (by Prop. 1. page 256;) then find wha 
principal put to intereſt, at the ſame rate per cent. for the 
time between the purchaſe and the commencement of the 
annuity, will amount to -h] preſent worth, (by Prop. 2 
page 239) and it will be the anſwer. | 

Or, Theo, I. Vie 4. <a — the preſent worth, T7, t," ; 

2ir+2xTr+1 

and u, are given. 


ney? | 

(19.) At what rate per cent. will an annuity of 3;of 
payable half-yearly, to continue 4 years, be worth 1279] 
17s. 5*492d. ready money? 

(20.) At what rate per cent. will an annuity of 70] 
payable quarterly, to continue 5 years, be worth 313]. ;s 
ready money: ; x 


Prop. 2, Given T, ty r, and p, to find n. . T 
| 1 Tris e pre 
Teo. II. 3 (2 

ttr +21 = tr lofi 


Note. Though I have given rules, as it is cuſtomary, for calculating - 
annuities at ſimple intereſt, I conſider them merely as an uſeteſs curoſi ” ©0. 
or exerciſe tor the ſcholar, where he may have an opportunity of ſei" e, 
the abſurdity of .purchaſing annuities at imple intereſt.— E. g. An ar chaſe 
nuity of £50, to continue only 4@ years, at 5 per cent. (by Prop. 1. (3 
Theo. 1.) would coſt £1316 13s 4d. Now this ſum would viele 
£65 168. 8d. annual intereſt for ever ! And the price of the ſame annuit\ 
(ig. £50,) were it to continue for ever at ſimple intereſt, would be — 

7 - * 


— 
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tely great, or greater than any aſſignable number; whereas, if com- 
und intereſt is allowed, and it is certainly more equitable, the p: ice uf 
be annuity in the former caſe would be £857 198. 1d. and in, the lattes 
y £1000. 


Examples to Propoſition 1. 


(1.) The rever/fon of a leaſe of 1751. per annum, to 
Joh entinue 11 years, is to be ſold; but the purchaſer is to 
eceive no benefit from it till the expiration of 9 years 
bat is it worth, allowing the buyer 6 per cent, per an- 
um for ready money? * 


Firſt, 1+24+3+4+5+6+7+8+9+10 = 35. 
Then, 175X'0bxX 55 +175X1122502*5, amount of the rewerſi@n, 


ind 2502*5—11X*06+1 2502˙5 ＋ 1*66=1507* 53, the preſgnt 
worth of the leaſe, were it to commence immediately. Again, 


1597153 106X9 +1=1507*533+1*54=978:9156=9781. 187.314. 
be preſent worth of the reverſion, 3 14 a 


II | . 3$12Ve 
11 2 
red — * — 
ha I21=ff 0 22229 
06 22 r- — *06=r 
— : i 54 = Te — " 
o a= 2* 13222 2 
2 11K 22222 2222 w— 2˙ 
— 1'54=Tr+1 — | 
29'26=ttr+2t - 3132 =2tr +2 
| '06 X 11 *66=tr 154=Tr +1 
3 7 —— | ——_— 
28:60=!tr + 2t —tr 5*1128 product. 
Then 2 - * 175==978:91566265 = 9781. 188. 3d · 303615, 
5112 } | 


ihe preſent worth as before. 


(2.) There is a legacy of 20l. per annum, for 8 years, 
left to a perſon of 16 years of age; the time of payment 
5 to commence when he arrives at 21 years of age, but 
de, wanting money, wiſhes to fell it, allowing the pur- 
chaſer 4 per cent. for preſent payment: what is 1t worth? 
(3.) What is the preſent worth of the reverſion of a 


leaſe of 5ol. per annum, to continue for 5 years, but nat 
to 
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to commence till the end of 3 years, allowing 5 per (8.) T 
for preſent payment? ; ence, AT 

(4.) What ought a perſon to pay in ready money on ing 
the reverſion of 10001. a year, to continue 20 years, int? 
a leaſe which cannot commence till the expiration of 
years, allowing the purchaſer ſimple intereſt at 5 p 


cent, ? AN: 
Examples to Prop. 2. Theo, II. _ 
(.) The leaſe of a houſe, taken for 11 yeafs, but cc Hcg 
mencing not till the end of ꝙ years, is ſold for 9781. 18 5 
3d. 3036 15 preſent money; what ought the yearly rent t 
be, the purchaſer being allowed 6 per cent. for h 
money ? 1 «= 
Firſt, 9781. 188. 3d. 3· 0361 5 2 978˙ 915662656253 . 
| —- _ . $55 122. A 
_ '06=r S | 
22=2t A= Ty | 11 n Pe 
*O6=r x* '06=r at an 
—— — 1 3 find 4. 
1˙ este S4 Tr 26 
Mey ey no 2 =2t Rake, 
— ' ' ; — ö — amo 
332 +3 29*26=ttr +28 ordu 
1. S4 TT TE "06 x12 Cs ͥ _ uarier| 
$1128 product. 28 60=ttr 2 = dy 
Then $3725 x 978-91566265625 = 1751. =n the annuity, ſet pr0 
yearly rent, 
/ . He , Or, T. 
(6.) There is a legacy of a certain ſum per annum ſo 
8 years, left to a perſon of 16 years of age; but the time 
of payment is not to commence till the legatee is 21 yea L'g 
of age; he, in the mean time, wanting money, ſold the , 
legacy for 1151, 3s. o“; allowing the purchaſer 4 pe TP 
cent. for his money ; what ought the legacy to be worth | 
per annum? . | 
(7.) What annuity, or yearly rent, to be entered upon 
3 years hence, and then to continue 5 years, may be bought 6 
4 


for 191]. 6s. 1*0435d. ready money, allowing the pur- 
chaſer 5 per cent. 
(8.) 47 


- 
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.) The reverſion of a leaſe, to be entered on 5 years 
nce, and then to continue 20 years, was ſold for i 1800l. 


owing the purchaſer 5 per cent. What is the yearly 
nt ? | 


ANNUITIES ar COMPOUND INTEREST... 


let n = the annuity, penſion, rent, or payment, whether yearly, I- 
yearly, or quarterly. 8 

t the time, or number of payments, 

7 == the ratio, or amount of „i for a year, + year, I year, &c, 
according as the payments are made yearly, A-yearly, quar« 
terly, &c. by either of the methods or tables given in 

compound Intereſt. 

4 = the amount. 


18 


ANNUITIES in Arrears, at Compound Intereſt. 


Propofitian 1. Civen the annuity, payable in whole years, 
at an equal number of payments, the rate per cent. and time, 
find the amount. | 

Rule. Make an unit the firſt term of a geometrical ſeries; 
E amount of 1 for 1 year, + year, 4 year, &c. the ratio, 

ording as the payments are made yearly, Z-yeatly, 
urierly, &c,—Carry the ſeries to as many terms as there 
payments, and find its ſum, (by Prop. 3, of Geome- 
cal Progreſſion,) which multiply by the annuity, and 
product will be the amount. 

— 


& 


Or, Theo, I. — X n==a, when n, r, and t, are given. 
— 


bor os — 
Logaritbmicully. leg. —1 Tg. -g. - 1 = bg. 4. 
Prop. 2. Given &, rs and t, to find u. | 


Tbeo. II. —— * 2 4 


L 121 
. —— T 


— . 
Logarithmically, I. IT. . 1. a. 


Frag. 
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Prop. 3. Given a, r, and u, to find t. Here 
Theo. III. e xr If © is not & whole number, 
n 
clinfiot be ſound without logarithms. A 
— which ! 
Lygarithmically. LL CL mae, oor SLY . 
log. r 
Prop. 4. Given a, u, and t, to find r. | 
. - f ** 0 
Ezuation. amr === After this equation is reduced to number; 
n n 
the value of » muſt be found as directed in the 24 note in Double Po i 
ſition. If t be a mixed fraction, the value of r cannot be found withe hverung 
logarithms. a | (5. 
xamples to Propoſition 1, (6. 
(1.) What is the amount of an annuity of 10ol. to terly, 
continue 5 years, at 6 per cent. per annum, compound; per 
intereſt ? | 
1+1'06 + 106\2 +1003 +106 == MN! 4= 64 
1'06 — 1 . 
| $163709296 ; this, multiplied by 100, the annuity, gives 3635709296 
=5631. 148. 2:23104d. for the amount required. 
1˙0 
. Or, ty Theorem J. 3382 
1*061'06X 1:06X1*06x 1˙33822 53776 ff and Th. 
; ＋ 
1338225577 6— 1=*+3332255776=r=1 ; alſo 106—1 2 062i. 
H 3332255776 — FF} 6, the befo (8 
ence R X 100 = 5 '3 709291 » the amount as re. 8821 
(9 


(2.) What is the amount of an annuity of gol. unpaid, WI 1 4 
or in arrears, for g years, at 5 per cent, ? | 
(3.) Required the amount of an annuity of 5601. te 
continue 7 years, at 5 per cent. per annum? (1 


The following examples are performed by Logarithms*. 


(4.) If a penſion of 3561. per annum, payable half 103) 
yearly, be unpaid for 9 years, what will it amount to at 
b per cent.. 


* Thoſe who wiſh to be made thoroughly acquainted with performing 
multiplication, diviſion, involution, and evolution, by logarithms, my 
conſult a ſynopſis of logarithmical arithmetic, annexed to the KzY i 
The Complete Praftical Aritbmetician. 


Hes? F'*ex 
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Here =. r= oz, (by table I. page 245), and f 18. 
lag. „ic. I, 1.030" ey | 


* * 


- 


log. r* ; = 0©2310696, the number anſwering te 
which is 1'702433J=r . 


bg. rf -1x=lg. 702433 —1 8466048 
log. n log. 11785 T2 2 5⁰¼˙— 


. +2:0970248 
log. r = 1=log. 103 = =24771213 - = +4 


- 


log. of the amount = 36199035, the" number an- 
0 to which is 4167768 = 41671. 168. 4 32d. anſwer. - > : | 
(5.) What is the amount of: an annuity of 350l. payable 
half-yearly, unpaid for 4 years, at 4; per cent. ? oh 
(6.) If an annuity of 7ol. per annum, payable quar- 
terly, be unpaid for 5 years, what will it Amount to at 
5 per cent.? 
Examples to Prop. 2. Theo, III. 


(7.) What annuity unpaid for 5 years, will amount to 
5631. 14s. 2'23104d. at 6 per cent.? 


C563 14 223104 = $563:709296-= a, 
1'06—-1='06=:r—-1 dividend. , + 1 
1106x1106 1*06X 106X 1 6 1 31822557726 and .- 1 2 
3382255776, diviſor. 


Then * 563 709296 = too = =" the anndity, 


3382255776, 
(8.) What annuity, unpaid for 9 years, will. amount to 
6821. 28. G. Od. at 5 per cent.? 
(9.) What annuity, in arrears, for 7 Los, will amount 


to 45 59l. 10s. 5d. 37444, at 5 per cent.? 
5 The following examples are performed by For 


(10.) What annuity, 2 half-yearly, will amount 
to 41671. 158. 4 32d. at 6 per cent. if unpaid for ꝙ years? 
£4167 15, 432 = 4167768 = 4a, by the 4tb queſtion, — 
1030612 303433. 

lag. r 1 leg. 03 = 2 4771213 

hog. a==bg. 4167-768 = +3'6199035 

42 0970248 

log. 702433 = = 218466048 


top of þ of I the annuity = +22 504200, the number an- 
p*exing to which is 178. Hence the annuity is 356l, 


Aa (I.) What 
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(11.) What annuity, payable half-yearly, wilt amount 
to 15151. 6s. 11d. if unpaid for 4 years, at 4+ per cent.? 
12. What annuity, payable quarterly, will amount to 


394. 16s. 104d. at 5 per cent. if unpaid for 5 years? 


Exaimplts to Prop. 3. Theo. III. 

0 13.) To find the time in which an annuity of 100l, 
will amount to 5631. 345. 2 23 104d. at 6 per cent. per 
annum? 

4 6 24. 
res] £999 14 — e £ | 
563709296 x 0 == 33-b22.55776 am res] Xa, 


Then D 4 I = 13382255776 = 106) wobich number being 
continually divided by 1106 ( according to Mr. Ward and others ), till 
nething remains, the number of diviſions <vill be 5, the years required. 

(14.) In what time will an annuity of 80l. unpaid, 
amount to 8821. 26. God. at 5 per cent.? 


(15.) What time muſt an annuity of 560l. continue in 
arrears, at 5 per cent. to raiſe a ſtock of 4559h. 10s. fd. 


3'7444? 


The following examples are performed by Logarithnis. 
(16.) What time muſt an, annuity of 3561. payable 
half-yearly, be continued, at 6 per cent. to raiſe a ſtock of 
41671. 158. 4'32d. ? 
£4167 15 4:32-=4167'768 = a 


Ing =r 


4292 80104 = ar 
4167768 =a 
125˙03 304 = &r —& 
178: =#. 
303'03304 = ar was 
beg. 307'03304 = 248 14399 
. 78 = 2'2504200 


beg. r==log. 1103=='0128372 ) 0+2310699 ( 18 t, the number of pay- 
mente; hence the tine 13 9 years, | 
| (17.) How 


unt 
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(17.) How long muſt an annuity of 350). payable half 
yearly, remain in arrears at 4; per cent. to raiſe a ſtock 
of 15151. 6s. 1*1d.? 

(18.) How long muſt an annuity of ol. payable quar- 
terly, remain in arrears, at 5 per cent. to raiſe a ſtock of 
3941. 16s. 104d. ? 


Examples to Prop. 4. | 
(19.) Required the rate per cent. compound intereſt, for 
an annuity of 1001. continuing 5 years, to raile an amount 
of 56431. 145. 223 104d. | 
£563 14 2123104 = 563709296 =4. 
Then 593799296” „ — 563799296 100 
100 


100 
Or, «£6 67 — 2 5˙⁸ 296 »- 1. N (vote 2, 
—_ —uble Poſition, I 500 — ; — the 2 cem. 
(20.) An annuity of 801, in arrears for g years, amounted 
to 8821, 28, 6'04d, what was the rate per cent? 


PRESENT WORTH of Amnuitits in Arrears, at 
Compound Initreft, . 


Propoſition 1. To find the preſent worth of an annuity at 
compound intereft, the time of its continuance, and the rate per - 
cent, being given. a 

Rule. Find the amount of the annuity, (by Prop. 1, 
page 263.) ſuppoſing it in arrears till the laſt payment is 
due. Then find the preſent worth of that amount, (by 
the rule for Diſcount, page 249, or by Prop. 2, Compound 
Intereſt,) and it will be the anſwer. | | 

Or, , 

Find the preſent worth of each payment by itſelf, diſ- 
counting from the time it falls due, (by the rule for Diſ- 
count, page 249) the ſum of theſe preſent worths will be 
the preſent worth of the whole. 2 

1 


Jon 2 b 
ef 


Or, Theo, I, — 60 Z2, the preſent worth, When a, ry and t, are 
given, | 
Aa Jogarub- 


5 
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: I „ | (2 
"Logarithmically.. leg. 1 3 + bog. n== lg. 1g leg. p. to CO 
Prop. 2, Given p, r, and t, to find n. 7 
bes. II. „ p=n, to CC 
1— 4 1 inter 
r 
Legarithmically, log. re] + log, pm log, 1 2 bg. n. 
Hap * (4 
Prop. 3- Given Ps r, and n, to And T. ; pay a 
„ t > L cent 
Tbeo. III. _—_— r. If be not a whole number, it cannot 
be found without logarithms, | | He 
* *' Logarithmically. N. 2. 
5 leg. r 
Prop. 4. Given p, n, and t, to find r. 
. B i the | 
Equation, — K , = + After this equation is reduced | 
wer 


to numbers, the value of r muſt be found (ad directed in the ſecond note, 
Page. 223), by Double Pofition, If f be not a whole number, the value, 
of r, Cannot be found without logarithms, x 


Examples to Propoſition 1 . 


(i.) Required the preſent worth of an annuity of 100l, 
to be continued 5 years, allowing 6 per cent. compound 
- Intereſt ?, | | | 

The amount of 100l. for 5 years is 563*709296 ( See example I. page 
264), and n „ NN 
amount of 11. for 5 years. | 

Az 13382255776 : 11. :: 563 96 : 421+236378$=4211. l. 
$7314. the preſent worth. 1 | | 


* 


Or that, . 
Ratio = 1'06 100.94: 339622, preſent worth of 100l. 
N 25 for 1 year. 
100 — 1˙1236 ) ic · (88 · 999644, ditto for the 2d year. 
Sn 119076 ico-· (8396198, ditto for the 3d year. 


1000 4 — 1*26247646 )100*(79+209466, ditto for the 4th year. 
12005 = 13392255776 )100· (74.72 58 17, ditto for the 5th year, 


awe ſum is the preſent worth, 421 236378 Ca 4 8731, #4 
above. 


(2.) Required 
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(2.) Required the preſent worth of an annuity of 8ol- 
to — 9 years, at 5 per cent. per annum, compound 
intere | 

(3.) Required the preſent worth of an annuity of 56. 
to continue 7 years, at 5 per cents per annum, com 
intereſt allowed for diſcount. . 


The following examples are performed by Logarithms. 
(4.) What is the preſent worth of an annuity of 9. 


payable half-yearly, to continue 9 years, allowing 6 pes 
cent. compound intereſt for diſcount to the purchaſer? 


mnot 
Here 2 178, 1 · oz, (by table I. page 245,) and t=. 
bog. lg nenn 
1 


top. r = 0-02310696; this, ſubtraſted from 
the log, of 1, gives —1 7689304 for the Ag. of — the number an- 
I 


ced r 
0 lxering to which is · 5873946 ; then 1—. 5873946 4ẽõZ ir 
ue, bg. 1 . 41260532 ==1'6rg5448 - 
" beg. „U. 178= +2:2504200 | 
ol. | +18659548 
nd bg. ilk. eee 


. of the preſent worth 43.388 the number an 
ſwcring to which is 44 18328 Cald > 6-074 aaf. a 

(J.) What is the preſent worth of an annuity of, 350t- 
payable half-yearly, to continue 4 years, allowing 4 per 
cent. for diſcount ? TYLER 

(6.) What is the preſent worth of an annuity of 70. 
payable quarterly, to continue 5 years, allowing 5 per 
cent, per annum compound intereſt for diſcount? 


Examples to Prop. 2. Thee. I. 
(7.) What annuity; to continue 5 years, at 6 per cent. 
diſcount, will be worth 4211. 45, 8731, ? $f nf | 


Aaz 4 Firſt, 


£c©+- 
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"Firſt, {421 4 $- 721=£421'23637916' =p, and 421 236379 16 x06 
25 27418275 =r—1 Xx þ, dividend, 
106% 106X106 1:06x 1'06=1+3382255776=rf | 
1—1 — 1'3332255776=1'—"7472581725= 2527418275, diviſor, 
Then 25127418275 —'2 $2741827 5 ioo n, the annuity required, 


421'2 
(8.) What annuity, to continue 9 years, will be worth 
5681. 128. 6 177d. allowing the purchaſer. 5 per cent. com- 

pound intereſt for ready money ? OS 

©  (9.) What annuity, to continue - years, will 28421, 75, * 

901 83d. ready money, purchaſe, allowing 5 per cent. per (1 

annum compound intereſt for diſcount ? 5681 

ann 

The following examples are performed by * ( 


(to.) What annuity, (payable half-yearly, Yo) to continue 560 
9 years, will 24481. 2s. 6'072d. purchaſe, lowing com- allo 
pound intereſt at 6 per cent.! 


Here t= 18, 1 og, and $2448 2 6 072=2445'1253=P. 
BV example 45 page 269, — 2 nn 


hg. — 1 = bg: o =— 2 477-213 
leg. p=log. 2448 1253= +3" 3388336 


- +18659549 
be. 1 = = hy. 4126053 = i. 6155348 


* of I the aunuity = + 2 $304202the number anſwer- 
ing to which is 178; hence the annuity is 3561. 


(11.) What annuity, (payable half-yearly,) to continue 
4 years, 12681. 5'08s, ready money, purchaſe, allowing 
compound intereſt at 4} per cent.? 

(z.) What annuity, (payable quarterly,) will 3071. 198. 
9'6d. ready money, purchaſe, allowing the purchaſer 5 per 
cent. per annum compound intereſt, or Gegen. for his 
money? 5 


Examples to Prop. 3. Theo, III. 


( 13.) In what time will an annuity of 1001. be worth 
4211. 48. 8*731d. preſent money, if it continues in arrears; 
or, which is the ſame thing, if it be . annually, allowing 
6 per cent. diſcount? 


\ 5.5 £442 
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£421 4 8 "731 = 431*23687916. p. 
431023687916 — 


$21 23687916 = n+þ 
42123687916 K 1062 446 5110919160 =pr 


74 7472578725 > - n+p—pr. 


1007472578724 = 1333226 + = 106 j whence the value t 
ry be found by repeated diviſions, or rat her by lichen. 


(14.) In what time will an annuity of 8ol. be worth 
5681. 128. 6*177d. allowing the purchaſer 5 per cent. LINE 
annum for preſent payment ? 


(15.) How long may a perſon enjoy an annuity of 
569l, if he pays 28421. 7s. g'0183 ready money, and 1 15 
allowed 5 per cent. per annum diſcount ? 


The following examples are performed * Logarithms. 


(16.) How long muſt an annuity of 43561. (payable 
half-yearly,) continue, at 6 per cent, to be worth 
24481. 28. 6:072d. ready money ? | | 


Firſt, C2448 3 072 = 2443. 1353 SS 
5 17 
4825 27 
262612533 = ＋t e 7 
2448 1253X1'03 = 2521.569059 = fr 
GED cuummnnnd — 


mo 55624 = n+p=pr - 
. n=log. 78 = 22504200 


be. 5 log. 10455624 D 20193508 


leg. r=log. 1103 =0 "0128372 ) 0'2310692 (18 payments; 
hence the time is 9 years. 


(17.) How long muſt an annuity of 35ol. (payable 
half-yearly) continue to be worth £ 1266 50 ready 


money, allowing the purchaſer 44 per cent. diſcount for 
his money? 


(18.) How long muſt an annuity of 7ol. (payable quar- 
terly) continue to be worth £307 19 9˙6 ready money, 
allowing 5 per cent, per annum diſcount ? 


41 Examplls 


* 


*＋ 
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Examples to Prop. 4. 

(19.) An annuity of 100l. to continue for 5 years, was 
purchaſed for £421 4 8.731: what rate per cent. diſcount 
was the purchaſer vllowed for his ready money? 

£421 4 $'731==421'23637416'=p. 
100 ＋421˙23637416 Seng Stn 100 
nz * — 7. 
F 42123637416 42123637416 

Or, 52123637416 2 100. 

By note 2, Double Poſition, I find r = 106, very near. 

(20.) An annuity of gol. to continue 9 years, was ſold 
for 5681. 12s. 6*177d. ready money; what tate per cent. 
diſcount was the purchaſer allowed ? | 


PRESENT WORTH of Annuities in Rever/ion, at 
Compound Intereſt. 

Here t=the reverſion, or the time the purchaſer holds the annuity, T 
the time which muſt elapſe before he enters upon it; , u, &c. as before. 

Propofition 1. To find the preſent worth of an annuity in 
rever/ron at compound intereſt. 

Rule. Find the preſent worth of an annuity (for the 
time of its continuance) as though it were to be entered 
on immediately, (by Prop. 1, page 267,) then find what 
principal put to intereſt, at the ſame rate per cent. for the 
time between the purchaſe and commencement of the an- 
nuity, will amount to that preſent worth, (by Prop. 2, 
page 246,) and it will be the anſwer. 

"I 


or, Thee. I. — * = þ, the preſent worth, when T, t, 


— * T+ r, and u, are given. 


Legarithmically. Ig. -i. n=—log. x T+t+log- — p. 


Prop. 2+ Given J, t, , and p, to find u. 
— 


Theo. I. — 7 XP. 


1—7 
Logarithmically. log. rxT+i+leg. —1 + log. p—log. „Ik. * 


Examples to Propoſition 1. 
(1.) The reverfion of a leaſe of 1751. per annum, to 
continue 11 years, which commences 9 years hence, is 2 


ant 


” T5 ov mw Th 
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te ſold; what is it worth, allowin ng the purchaſer 6 per 
cent. per annum diſcount for his ready money? 


11064106) 2 +7706)3 +1004 170, 7 + 10617 + 
0618+ TS HSG L, ano = 14971642649 


1'06 —1 

uus, multiplied by 175, gives £2620'037462, amount of the annuity, _ 

A; 181.8982985 58 : 11. : 2620*037462 : C1380 · 203052, 
get ent worth of the annuity, ſuppoſing it were to be entered upon imme- 
; ately. Again, 

As 1'06 \9= 1689478959 : 1. : 1380 203052 3, Cane qua 
(316 18 24-4624, the preſent * of the reverſon. 

Or thus by the Theorem. = 
Here = 11, r= 1'06, n =175» and T = 9g. 3 
n = 21 898298 5 58 Nenn 


1 waage 8982985 58 = =" 1 and 893298 558 * 125 


15720224765 = pack 1x 1, es" in 


9711 
T = =D. — 2071354723 this, multiplied 


by *o6, gives rgaqrB12833=/DT xe +'qiviſor, 

Hence 15720224765 192428 12833 = 816 940065 = £816 15. 
944624d. as before. 

(2.) What is the preſent worth of the . of a leaſe 
of pol. per annum, to continue for 5 years, but not to 
commence till the end of 3 years, allowing 5 per cent. 
tor preſent payment? | 

(3.) What ought a perſon to pay in ready money for the 
reverſion of loool. a year, to continue 20 years, on a leaſe 
which cannot commence till the expiration of 5 years, 
allowing the purchaſer compound intereſt at 5 per cent? 


Examples to Prop. 2. Theo. II. 


(J.) What annuity, or yearly rent, to be entered upon 
9 years hence, and thence to continue 11 years, may be 
bought for 8161. 188. 93-4624. ready money, allowing the 
purchaſer 6 per cent.? 

£816 18 91-4624 = 816: 94905 =þs 106 — 1 ο . 

Li +: g9+11 20 

= 100 21888 = = 3207135472. os x, 

1'207135472 * 816. 940065 = 137 2022470575 = iT 
fy dividend. 1706) — 12 8 8298 583 2 -, diviſor. Hence 
157 ens. 8982985583 = £175, the annuity required. 
(5-) What 
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(5-) What annuity, or yearly rent, to be entered upo 
3 years hence, and then to continue 5 years, may be bought 
for £187 © 044176 ready money, at 5 per cent.? 

(6.) The reverſion of a leaſe, to be entered on 5 year 
hence, and then to continue 20 years, was ſold for £976, 
9 41-088, allowing the purchaſer 5 per cent. what ought 
the yearly rent to be? 


PURCHASING FREEHOLD=-ESTATES, OR PERPETUA 
ANNUITIES, TO BE ENTERED ON IMMEDIATELY, 


Propoſition 1. Given the annual rent of any l an 
nuity, or freebold-eftate, to find the value thereof, allowing th 


purchaſer any aſſigned rate per cent. fur his money. (4 
le Vivid the rent by the ratio leſs 1, and the quo-Wiſ"! 2 


tient will be the preſent worth of the eſtate. 
Or, Thos. I. — = when u and Þ are given, If the rents are to 


* 


de paid either -yearly or quarterly, as is generally the caſe, then the 


ratio, or r, nt the amount of £1 for that time, and the an- ( 
nuity, or u, muſt be divided by 2, 4, &c. to repreſent the h 4, &t. rem 5 
ere we may obſerve, that, though there be no ſuch thing ag a Anita petu 
time conſidered in the purchaſing of perpetual annyities, yet a due regard BY for | 
ought to be had to the times the annuities, or rents, are paid; for, it 1 

ident the leſs the intervals between the payments of the rents are, the 
purchaſe is more valuable, and wice verſa. * 

Prop. 2. When any um of money is propoſed to be laid out in ( 

a perpetual annuity. or 721 -eftate, to find what annual rent I wha 

that ſum will purchaſe at any given rate per cent. cen! 

Rule. Multiply the propoſed ſum to be laid out by the ( 
ratio leſs 1, and the product will be the yearly rent. pur 

Theo, II. *I, when p and r are given. = 


Prep. 3. The annual rent of any perpetual annuity, or fret- 
hold-eftate, aud the ſum paid down for it, being given, to find a 
what rate of intereſt per cent. is paid to the purchaſer. _ uk 

Rule. Divide the annual rent by the ſum that is paid the 
for the purchaſe, the quotient, increaſed by an unit, will acc 
be the ratio, whence the rate per cent. may be f 


Theo, We — +135 when f and n are given. | 


Examples 
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Examples to Propefitien 1. 


(r.) An eftate brings in C25 yearly rent; required the 
neſent worth thereof, allowing the purchaſer 4 per cent. 
compound intereſt for his money? 


Firſt, 1'04— 1 = o, the ratio leſs 1. 
Then, 25 L '04 = £625, the preſent worth required. 

{2.) Suppoſe a freehold eſtate of 250L yearly rent is to 
e ſold ; what is it worth, allowing the buyer 6 per cent, 
compound intereſt for his money? 

(3.) What is the preſent worth of a freehold eftate of 
gol. per annum; the rent payable. half-yearly*, allowing 
be purchaſer 4 per cent. for his money? : 

(J.) What is the preſent worth of a perpetual annuity 
of 20001, . quarterly, (viz. 5ool. per quarter,) 
lowing the buyer 4+ per cent. compound intereſt for his 
noney 


Examples to Prop. 2. 
(5.) I propoſe to lay out 6251. in the purchaſe of a per- 
petual annuity, and to make 4 per cent. compound intereſt 
for my money; what ought the annuity to be? | 


1'c4—1 =*04, the ratio leſs 1. 

Then, og x 625 = £25) the annuity, or annual rent required, 
1 (6.) A freehold-eſtate was bought for 41661. 1 38. 4d. 
rat what ought the yearly rent to be, — the buyer. 6 per 
cent. compound intereſt for ready money 
the (7.) A perſon is defirous of laying out 1760 in the 
purchaſe of a freehold-eſtatg, ſo as to get 44 eent. 
compound intereſt for his money; what muſt be the annual 
income of ſuch an eſtate? 


; 
t may not be improper to obſervg.in this. place, that, if the ratio be 
10 en according to table I. page 245, it will make no difference whether 
K the rents are payable yearly, balf-yearly, or quarterly ; but, if it be taken 
ill iccording to table II. page 246, the difference, in tb example, will be 
{61 178. 14d. this ſhews that the ſecond method, or table, .is more aq 
ate than the firſt ; for it is certainly more adyantageous to receive the 
:nts half-yearly than yearly. . ; 


les | 1 Fxamplis 
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F 
Examples to Prop. 3. a ff 
- (8.) Suppoſe 6251. to be paid for a freehold- eſtate whic # 
yields 251. per annum, what rate of intereſt has the pur i 
chaſer for his money? 831 i 
vs ner 
se 06 
. > I*04 the ratio; hence the rate per cent. is 40. ( 
(9.) Suppoſe a freehold-eſtate of 2501. per annum cots ren 
41661. 135. 4d. what rate of intereſt per cent. is allowed to i 
the purchaſer ?. 
(. 0.) A freehold-eſtate of 60l. a year rent was ſold for 
- 1200l. what was the rate per cent. (compound intereſt diſ- g 
count) allowed the purchaſer for the ready money which he 928 
paid for the eſtate? | 
THE BUYING AND SELLING FREEHOLD-ESTATES T0 | 

BE ENTERED ON IMMEDIATELY, ACCORDING To a 

NUMBER OF YEARS' RENT, OR INCOME, FOR THE 

PURCHASE-MONEY., ; 4 8 | | 

Propofition 1. The purchaſ:-moncy, or preſent «worth, of al © 
freebold eſtate being given, to find at what rent it muſt be let 
to clear . in a given time. 

Rule. Divide the preſent worth by the propoſed time, | 
and the quotient will be the annual rent. wi 
Prop. 2. Given the purchaſe, or preſent worth, of a freehuld- 
eftate, and the annual rent it lets fer, to find in what time it 
awill clear itſelf, or bring in the purchaſe-money. wi 

Rule. Divide the preſent worth by the annual rent, and d 
the quotient will the time required. 

Prop. 3. Given the annual rent of a freehold-eflate, and 
the time in which it will clear itſelf, to find the purchaſe, or * 
preſent worth, of ſuch an eftate. * 

Rule. Multiply the rent by the time. * 

Prop. 4. Given the time in which a freehold-eflate brings in — 
the purchaſe-money, or clears itſelf, to find what rate per cent. | 
the purchaſer has for his money. | . 5 


Rule. Divide the time, more 1, by the time, and the 
quotient will be the ratio, whence the rate may be found. 


Prop 
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Prop. 5. When a perſon propoſes to lay out any ſum of money in 
a freebold-eftate, ſo 125 1 may make a * — 
of the money laid out, to find in what time the eſtate will char. 


ſel > 


ule, Divide an unit by the ratio leſs 1, and the quo- 
tient will be the time. e 


Examples to Propoſition 1. 
(1.) A freehold-eſtate was purchaſed for 6251. At what 
rent muſt it be let that it may bring in the purchaſe money 
in 45 years? ' 
62515 =41} =411. 133. 49. . 
(2.) A freehold- eſtate was purchaſed for 1200l. At 
what rent muſt it be let to clear itſelf in 20 years? 


Examples to Prop. 2. 


(3.) I purchaſed a freehold-eſtate for 4500!. which I let 
at 250l. per annum; in what time will it clear itdelf? 
| 45004-250=18 years, anſwer, m4 - 

(4.) I purchaſed a freehold- eſtate. for 6251. which brings 

me in 251, per annum; in what time will it clear itſelf ? 
(5.) If a freehold-eſtgte, which lets for 40l. per annum 

vill clear itſelf in 20 years, what is its preſent worth? 

0 R,205= £300, anſwers | 


-- 


(6.) If a freehold-effate, 1 uck lets for 251.-per 
will eas itſelf in 25 years, Mw it bought for ? 
66.) If a freehold-eftate be ſold ſd 20 years/purchaſe, - 
what rats per cent. compound in s the purchaſer al- 
lowed for 1 money? f an 2 Yo 


20 3 S320 I ns, E By — . | 
— OO EIS... 
(8.) If a freehold-eftate be ſold for 223 years purchaſe, 

What rate per Sent, 3s the buyer allowed for his money ? ' 


vi; | LI 6 2 


% 
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| 3 Examples to Prop. Wt 

(9.) Suppoſe I want to lay out 1200l. in a freehold. 
eſtate, and to have 5 per cent. allowed me for my money; 


in what time will the eſtate bring in the purchaſe- money, 
or clear itſelf? 1 


I — '05 =20 years, anſwer. 


(10.) I wiſh to lay out 6251. in a freehold- eſtate, and to 


have 4 per cent. allowed me for my money; in what time 


will the eſtate clear itſelt? 


PURCHASING FREEHOLD-ESTATES OR PERPETUAL 
ANNUITIES IN REVERSION. 
Here n=the annuity, or yearly rent; T the time before the annuity 
commences z p=the preſent worth; r=the ratio, &c. "4 
Propoſition 1. The yearly rent of a freehold-eflate, and thi 
rate per cent. being known, to find the preſent worth of the re- 
wver/ron of fuch an eftate., © | 


ule, Find the preſent worth for the reverſen (by 
Prop. 1, page 274.) 5 
Then (by Prop. 
fall 


2, page 246,) find what principal will 
amount to the 


value of the eſtate for the time before 


it commences, and it will be the preſent worth, required. 


Theo. I. === when , , and T, ate den. : 


rel xr 


Logarithmically, Log. „leg. rXT + tax. ——— p. | 

Prop. 2. The ſum given for the reverſion of a freebold-effati 
Bron oy 10 f the ſe, incama, e — 
fo much per cent. for his mona 

Rule! Find the amount of the purchaſe · money to the 
time when the reverſſon begins, (by Prop. 1, page 246) 
Then find the yearly income which that amount will pur- 
chaſe, (by Prop, 2, page 274-) and it will be the anſwer, 


Luba. tg. res 1+heg. rx TA · U . 
5 7 Frxamphi 


d. 
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Examples to Propoſition . 

(1.) The reverſion of a frechold-eſtate of 5 ol. p 
annum, to commence 5 years hence, is to be ſold; what 
is it worth in ready money, allowing the purchaſer 4 per 
cent. for his money? | | | 

$00 ='04 = 125001, value of the eſtate If entered on immediately. 

1'04X 1'04X 1'04X 104 X 1'04=21*2366529034, amount of 11. for 
J years. 

As 3216652 t 11, 11 125003 20474'083334=£10374 191˙281 
preſent — of the reverſion. . " * n 

Or thus by Theorem I. 
Here # == 500, r=1'04, and T5. T 
104 X 1'04X 1:04 X 104% 104=1"2166529024 =r and 
ES 3 
12166529024 K 04 = · 48666116096 =r—15%r7 3 

Hence — 0436661 16096 = — £10274 1 91281 
as . ; . 

(2.) If a freehold-eſtate of 60l. 10s, annum, to 
commence 10 years N is to be ſold, what is it worth, 
allowing the purchaſer 5 per cent. for preſent payment? 

(3.) A freehold-eftate of 290l. per annum, to commence 
4 years hence, is to be ſold; what is it worth, allowing 
the purchaſer 4 per cent.? 


Examples to Prop. 2. 

(4.) A freehold-eſtate, to commence 5 years hence, is 
ſold for 102741. 15. 94d*281 allowing the purchaſer 4 per 
cent. for his money; what is the yearly rent: 

Firſt, £10294 1 94'2$1 = 10174088834. , 

1'04X 1'04X 1'04 X I'04.X 1'04 = 1˙21665 t \ 

12166525024 x 10274"088834.= 12 500 (nearty) 'the amount of the 
purchaſe-money to the time the reverſion begins. 

Then, 12500x*04=f oo, the yearly rent. 


By Theo. II. 
— 7 
04 X 1 od "4 10274088334 2 — 1 * * 22 Xx 

1'2166529024 & 10274038834 =L, 500, (a N Sale requbed. 
(5) If a freehold-eſtate, to commence 10 years hence, 
is ſold for 7421, 168. 844-8 allowing the purchaſer 5 per 
cent. what is the yearly rent? | | 

B b 2 (6.) If 


* 


180 0 A105. 


(6.) If a freehold-eftate, which commences 4 years hence, 

Is ſold for 61971. 6s, 51 d. allowing the purchaſer 4 per cent. 
for his money, what ought the yearly rent to be? 

Thus I have given general rules and examples for calculating all kindy 

of annuities that do not de upon tbance ; thoſe who with for information 


on this ſubject, may contult the works of Mr. De Mcivre, Mr. Simp/on, 
Mr. Dodſon, Dr, Price, Mr. Emer ſon, Mr. Mor gan, or Baron Maſer ci. 


ON RAT1OS8, | 


1. RaT10 is the relation which one quantity bears to 
another with reſpect to * and the compariſon is 
made by confidering how often the one is contained in the 
other, or how often the one contains the other. 


Thus the ratio of 4 to f is expreſſed by =, and the ratio 
of to 4 by —: the former of theſe quantities, or the 


numerator, is called the antecedent ; and the latter, or the 
denominator, is called the conſequent of the ratio, 


2. When the antecedent is equal to the conſequent, viz. 
if — =1, it iscalled a ratio of equality ; if — be greater 
than 1, we call it a ratio of greater inequality; and if — 
be leſs than 1, it is called a ratio of leſs inequality. 


3. The antecedent and cobſequent are called the terms 
of the ratio, and the quotient of the two terms is call 
the index, or exponent of the ratio, | | 


Thus, if — =, then a is called the exponent of the 
ratio of a to . | 
4 Compound ratio is made up of two or more ratios, 
by multiplying their terms and exponents together. 


. | AC 
If ==, and — = #, then Z ſo 


that 
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that the ratio of ac to nb, is ſaid to be compounded of 


281 


the ratios of a to B, and c to v. 


5. If a ratio be compounded of two equal ratios, it is 
called a * ratio; if of three equal ratios, it is 


called a . icate ratio, &c. 
Thus, if = — = =m, then, , hence the ra- 
D BD 


tio of ac =; BD is «ps of the f ratio of a to B, or of 


2 S 2. ACE 
5 F BDF 


hence the ratio of ACE to BDF, is triplicate of the ratio of 
02 COS AW F, | 

6. If the terms of a ratio be prime to each other, no other 
quantities can be found in the ſame ratio, but what ſhall be 
ſome multiple thereof. 


Let — =, and S u, where a and B are prime to 
each orders I ay c hall be a multiple of a, and p a mul- 


tiple of 8. For == =, multiply by v, then c = =; 


now it is evident af B meaſures oA, it muſt meaſure D 
alone, . becauſe a is prime to B: conſequently v is ſome 
multiple of B, therefore c is fome multiple of a. 


7. Cor. 1. * The like multiples, or the like parts, | op 
terms of a ratio, have the ſame ratio as the terms themſe 

8. Cor. 2, Numbers that are prime to each other, are the 
kaft of all numbers in the ſame ratio. 


9. Having the terms of a ratio af wee , in large numbers that 
ate frims to each other, to find a ratio, nearly tquivalent, whoſe 
terms are expreſſed by Toke numbers. 

This is performed by reducing the terms of the given 
ratio into à ſeries, of what ate called continued Traction. 


One number is ſaid to be a multiple of another, when it contains it - 
ſome exact number of times. Thus, mn is a multiple of , ade, A 
is a multiple of A. 


Bb 3 Thus 


282 on naT104; 


Thus let the given ratio be expreſſed by =] and let à be 


2 in 6, c times, with a e 4) 5 fe 
4; again let 4 be contained in a, e times, = 
with a-remainder 7, and ſo on, we ſhall © <& 


have | d 
5s = w- +. OC 
a = de + 7 b) f (i 
TOS -- fe + 6 * 


* 
Therefore 2 — but 
- 6+ 2 7 f 1 1 


— - . but = 
837 
Ther ſore — e — — — 
+4 24 — 24 — 
EF 57 | 1 
„ © 
Vie. A 


4 
12 j + Kc. 83 


this feries one after another, beginning at c, we continually approximate 


towards the ratio of =; r 


greater than the true rde 


Tho firſt value i wr ©» the ſecond e + = 2222. 


| 5 +5 * n rr 
7 


£x&+1 


0 ＋ 
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Ti . Thefonhes Ln + | 


1 2 | 
Cp, Eo eri — gear kN 
re ater 


ig+1 4 
eK + c #5 + $$; 
— Yes _ — 7 5 + — 


Hence we deduce the following general rule. 


1. Divide the greater term by the leſs, and that diviſor 
by the remainder, &c. as in Prop. 1, page 62, Vulgar 
Fractions. —_—__ if the — greater on the 
conſequent, quotient divide 1, gives firſt 
— if leſs, an unit divided by the firſt lent. will 
expreſs the firſt ratio. TIED 

2. Multiply the terms of the firſt ratio by the ſecond 
quotient, and add an unit. to the numerator, or denomi- 
nator, according as the antecedent of the original terms, 
is greater or leſs than its conſequent, and you will have 
the ſecond ratio. Bey” <p 

. Then, in general, multiply the terms of the ratio 
laſt found by the next ſucceeding quotient, and to the two 
products add the correſponding terms of the preceding 
ratio, and you will have the next ſucceeding ratio, &c. 
Example 1. Let it be required to find a ſeries of ratios 
in leſs numbers, conſtantly approaching to the ratio of 
314159 to 100000, which is nearly the ratio of the cir- 
cumference of a circle to its diameter. 


100000) 314359 ( 3=c 
42 14159 ) 100000 ( 7=e | 
= 887 ) 14159 (15=g 


——— 0 
1 


| b = $54 ) $837 (1 =). - 
a= 31 &c 


® > 
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3 = þ the firſt ratio, 
3 _ = 7 the ſecond ratio, being the approximation of Archimedes, 
1 ** | 
22XIS. ÞF 3. — 333 thethird ratio. 
3 43. ed, 106 
333 XT. + 22 — 355 the fourth ratio, the approximation of Metius, 
106x1 + 7 113 
Hence 429 = 2 x 
100000 * Is + 2 ; 
. '2 Kc. in a continued fraQtion, 
Example 2. Let it be required to find a ſeries of ratios 


in leſs numbers, conſtantly approaching to the ratio of 
7853981633 to 10000000000, which is nearly the ratio of 
the area of a circle to the ſquare of its diameter, 


7853981633 ) 10000900000 1 


2146018367) 7853981633 (3 


73001835) 141926532 (1 


—— 


1415926532) 2146018367 (1 


730091835 


635834697 ) 73009183501 
44257138 ) 635834697 (x5 | 


+2 — firſt ratio , 
IX3 . ſecond ratio 
IK iI * 

L * I = + third ratio. 
e 
2; 2 Z four ratio. 
SX + 4 D 


20977627) 44257138 (2 
— — 


2301884, &&. 


| 2X7 T 222 70 ratio. 
97 4 5 Th 


EXITS, + 1.27 fixth ratio 
14X15 + 9 2489 


(172 X2, + 11-355 ſeventh ratio 


219 X2 + 14 452 


on 


w 
ſ: 
A 
n 
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ON PROPORTION, 
des, 8 | | 44 . n OP (a hg - ; 

19. Proportion, is an equality of ratios, 
Thus, if u, and 5 =»; then if be equal to , 


the ratios are equal; that is, a has the ſame ratio to n, 
which c has to b, and the four quantities are ſaid to be 


8 IN a | ES 3025 : 
proportional; viz. A: 1 © or = om, 


il, 


f' If m be greater than u, then A has ton a greater ratio 

0s — has to d, and the four quantities, are not propor- 

of uonal. | | | 

of . then a has to » a leſs ratio than e 
sto , the four quantities are not proportional. 
ane then the ratics of 

4 to 2, and c to o, are ratios of equality. 

11. If four quantities be pegorrianal, the rectanglo, or pro- 
dus of the extremes, wwill be equal to the rectangu, — 
of the mutans. | | 0" Sx 

For, if 4: : C: b, then —= — by the definition. 


The fractions — and — reduced to a common denominator, 


. 


vill be 22 and ==, but when two equal fraQtions have the 


ſame denominator, their numerators are equal, therefore 
abc; A and p being the extremes, and 3 and c.the 
means. WA on $42 AW 
12. If the produd of two quantities be equal to the prada 
of two others ; the four (quantities may be turned into a propor- 
tion, by making the terms of one product the meant, and the 
terms of the other the extremes. 9:0] 


2 | 2 120 
Thus, if av=Bc, divide each by np, th 7 = 


. A C 2 g d 4 
viz, , or A Bu CD. 


B , 
' 13. F 
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13. If four quantities be proportional, they ſhall alſo be pro- 
fbrtional when taken inverſely, viz. if a : B :: c 2 Th 


: A :: D: c. For Ab Bc, mult. by,—, then be 


BC iS 0 
oy or ==: hence, INV ERTENDO, B Ta : Dp c. 


I 4 four quantities be proportional, they fhall alſe be pro- 
portion >. £ when taken l oh ; = fat n i *h 


then a 6:0 $56 Bj9 2 For, 2 —, mult, by = then 


— = —, or — 2, hence AuTRANADO 6 £12919 
BC D 0 C D 
When four quantities are proportional, the rf taget 
TS. the ſecond, is ta the ſecond; as the third together ah; 
Fourth, is to the fourth, 


Thus, if A: B : c : b, then 
COMPONENDO, -A+B : 3 :: eb 2 5D. 
For av=zc (article 11) add pn to each, 


then Ab Dpñ RSC TDR; or a+BXD=CFDXB, there- 
fore (art. 12.) a+B : B :: C+D : D. 

16. If four quantities be proportional, the di ference botwern 
the fir Ks ſecond, is to the ſecond; as the di erence between 
the third and fourth, is 7 the fourth. 

Thus, if A: B:. Cc: p, then 

DIVIDENDO, + Jaw : B :: =D: D, 

For AAC (art. 11.) take pn from each, 


chen AD—DBZBC—DB; or A- XDZC—DXB, there - 
fore (art. 12.) A- n: B :: =D: v. 

17. If 1 our quantities be proportional; the firſt, is to the 
difference between the firſt and ſecond, as the third, is to the 
ui ference between the third and fourth, 

Thus, if a : n 1 ©: D, then 
.CONVERTENDO, A: AB :: : -b. ) 


For =—= . art. 16th, and = =2, art, 13th, 
'B D Aa >; 


5 A B CD D A- CD 


that is, AB : A :: -p: c. and 1INYERTENDO, 


: 18, 7 


pro 
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18. If ſeveral quantities be proportional, ay one of the antes 
eederts is to its conſequent ;* ſo is H um of all the — | 
to the ſum of all the co * 


Thus, if a 1 B fot din, iv n 0 hs 0. 
Then A: Au ende : re. 
For 2 — —, hence 4A 2A, Abe, 
B B EA H 829 * 
AFZBE, AUB, therefore an ＋ ADT ar+an= 
M+BCFBEFBGOTAXNDED+PEHESBXASECTIFÞ &5 
by art, 12, 4: :; a+c+Et+6 : B+Db+r+4. 


19. Cor. As any antecedent, is to its conſequent ; fo is any 
ther antecedent to its conſequent. 


20. If four quantities be proportional, and if any antecedent 
and its conſequent, or the two antecedents and their conſequents, 


be bath multiplied or both divided by the ſame quantity, the four 
ſeantities will full be proportional. 


Thus, if a : B e 2 1 
Then ma : mB 2 
„ 
"oo >» 3 2 = 

„ 2 u WC 2. 

n n 

bY ——— . 

For in each caſe, 3 . 


21, F there be four propertional uantities int ont rank, a 


four more in anoiber; or i there 8 — ranks ; the” 


PR of the N 1294s terms Wi 
Thus, if R 7 22 a 


ane oY 2 8. 
. u. Kc. ö 
Then aß : BF..:; : on 
Ot ali: Dran: cor: DHM, &e. 4 
Genese. 1 | Ab co 
For -, —=2.—, — =, Ce. Hence 
r R. 27 n 
441 cor i | Abt 
aud — — *.* , | ' * | 
d ar eee n 


2, Car, 
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22. cor. The bike powers, or the like roi, 8 


quantities, are pro onal, 
Thus, Wt 2 23 * : o, then 


e c*: 8; or 48 = 0 1 b 
This i is obvious, by ſuppoſing. A, E, and 1, ye to each 
other; allo 2, Y, K+ 


23. If there be any number of quantities i in one rank, and an 
equal number e quantities in 2 rank; /o conſfitured that 


the firſt is to the ſecond in the fir , as the fr 5 
ſecond in the ſecond rank ; or t 17 te the third in t 
rank, a. 5: mae} is to the thir ſecond rank, c.; 7152 


all the fin be to the laſt in 472 rank, as t is 
£ the laſt in the ficond rank. And any four of theſe . 
in the form of a ſquare, or parallilogram, ſhall be proportional, 
The ſame is moral ht th numb of ral wr may | 
hs, if a : n „ e : m 1 8) n 
y . % „ ee 
T „nee 3-00 8 
: 2 818 2 : . : Ke. 
- 


Then, 2x 2 ORDINATA,.A : 1 ;; : Ky Or 
A3;8 3 : v. For, „ AR 
I @7 
p13: na 3-2 

g 
n enn fs Hence, art. 21, 


aves ; yeor :: n nix. Conſeꝗ. 


aer FOUL A 17 8 
77 = Ton 7 r. 0 K, and fo 
en for any other two ranks, 


From this demonſtration it follows, that the ratio of 
ator, is compounded of the ratios of atoB, 5 to o, 
c 5 p, and ↄ to 2. 


2 be any number of quantities in one rank, and an 
TH 1275 — in another. rank ; fo conſtituted that 
1 — to the Fond in the firſt rank, as the laß but ons in the 
rank is to the la; and the ſecond of the firſt rank it to 
the third, as the laß but taus in the ſecond rank ii to the laſt but 
ent, Wes 1 then ſpall the firſt by to the laſt in the fr rant; ar 

the firſt tt to the laft i in the ſecond rank, 1 
us, 


& 


\ 


m 
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Thus, if ar n+ e Dp + x be the firſt rank, 
mal And r n 1 +. « the ſecond rank. 
Then EX &QUO PERTURBATA, A: 1 n : x. 
t & 
n n 
5 : 1 


ch D r : 6 by the ßtion. 
Hence, by compounding the terms as in deres. 

an a 12 9 1. * 

at 

he 

4 ON NUMBERS, ODD AND EVEN. © 

i 

4 25. Sed cans — tt the 

, ſum will be an even number. 


For, let 24, 23, 2c, &c. be even numbers. Then will 
2a+2B8+2c, &c. be their ſum. But this ſum can be di- 
vided by 2, therefore it is an even number, Defin. 7, p. 2. 


26. If any even number 0 al numbers be added. together, 

the — cuil be an even num 
or, let 2a+1, 2B+1, 209 1, 2D+1, 20 repreſent 

the odd numbers, then 2412 T 20＋2 is an even num- 
ber, and 14141 +1 is alſo an even number, that is, an 
even number of units is an even number; it is cheteſpre 
obvious that the whole is even. 

27. If an odd number of odd numbers be added together, the 


ſum will be an odd number. 


This is evident from above, for 2a +1 ;+ wh I 17 me I 
=2a+2Þ+2C+ 3, zu odd number. * 


28. If an even number be taken from an even number, the 
remainder will be even. 

For, ſince 2a and 23 are even numbers, if a be greater 
than 83; 2a—2B, being diviſible by 2, is an even 


29. Far odd number be taken from an odd nuniber, tbe re- 
mainder will be even. 


Let 2a+1 and 23 28 +1 be be odd numbers; ;where 4 is 
greater than B; 2a+1=—28+1 1224 —3Þ an even num 


* 
ce 30. if 


_ —” 0 4 0 — 


. 
—_ — —— 
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30. Fan even number be taken from an odd number, or an 
edd number frem an even one, the remainder will be odd. 


Let 2a, 2B, be two even numbers, and 2c'+1, 20+ 1, 
two odd numbers, where c is greater than A, and greater 


—  — 


than o. Then 2c+1—2a and 2B—2D+1 are evidently 
odd numbers. 


31. Fan odd number be multiplied by an odd number, the 
ꝓre duct will be odd. : 


Let 2a+1 and 2B+1 be any two odd numbers, their 
product 4aB+2B+2a+1 is evidently an odd number. 


Cor. The quotient of an odd number by an odd number, is an 
add number. | 


32. If an even number be multiplied by any number whatever, 


Wi product will be even. 


Let 24 and 2B be any even numbers, and 2041 an odd 
number, 24 254A an even number, alſo 2a & 2071 
and 2B & 2041, are even numbers. | 

Cor. If an even number, contain any number whatever a 
certain number of times, the quatient will be an even. number. 
Hence alſo, an even number cannot be contained an exact number 
of times in an odd number. 1 
Other particular properties of numbers are given at 
page 6, 10, 15, 62, 64, 92, 93, &c. } 


ON SQUARE AND CUBE NUMBERS, &c. 


33. The ſum of any number of terms of the ſeries of odd 
numbers, ml 4.4 9. 11. Oc. 3 the ſquare of that 
er. Yo 
12 3 4 5 6 number of terms. 
123 5 79 11, &c. ſeries of odd numbers. 


Then 1+3=27; 1+3+5=37; 1+3+5+7=4"; and 


ſo on as far as you pl 


— 


4 34. i 


tit 


* 
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. 
root is ſought, r the neareſt rational root; or r the neareſt ra- 
tional power to. x, whether greater or leſs. Then will 

TING — a 3 See the inveſtigation in Dr. Hut- 
n= XN;3+1+LxXT 
ton's Tracts, page 46, &c. 
Hence for the cube root — xr= xt, and this rule is exa&ly the 
N +273 


ſame as I have given at page 182, deduced from Mr. Emerſon's algebra; 
only expreſſed in a different manner. | 


35. if to the fum of any number of terms of the ſeries o 
ſquares 1. 4. 9. 16. 25. 36. 49. Oc. you alt the heard or help ; 
the ſum of the ſame number of terms, and increaſe that ſum 

an unit, the laſt ſum will always be a ſquare number. 


| 5 | 
Thus, 1 +4+ == +1=1+4+6:25+1=12'25. | 


- 


7 
1+4+9+ — +1=1+4+9+49+1=64 


| : | 
1+4+9+16+ 4020 2 +1=1+4+9+16+225+1=256 


Hence may be found as many ſquare whole numbers as 
0 pleaſe, whoſe ſum ſhall univerſally be a ſquare num- 


36. Ina ſeries of ſquares proceeding from an unis, the ſecind 
differences 22 be equal to each other; in cubes the third dif- 
ferences ; in biguadrates the fourth differences, Ic. 

Thus, 1 4 9 16 25 36, &c. ſeries of ſquares. 

3 5 7* 9 * 11, &c. firſt differences. 


2* 2* 2 * 2, &c. ſecond differences. 


And, 1 8 27 64 125 216, &c. ſeries of cubes. 
7*19* 37 61 91, &c. firſt differences. 
1218 4 * 30, &c. ſecond differences. 
6 * * 6, &c. third differences. 
In the ſame manner the fourth order of differences in - 
the ſeries of biquadrates, 1. 16. 81. 256, 625, 1296. &Cc. 


Vill be 24. 


| | 37. The 


if 
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37. The ſum of any two ſquare numbers whatever; | their 
difference, and twice the product of their roots; will expreſs 
abe three fides of a right angled triangle in rational numbers, 
Let 4 and 9 be the two ſquares, then 4+9=13 their 
fum, 9—4=5 their difference, and VAX VN 12, 
twice the product of their roots; hence the three fides of 
the triangle will be 13, 5, and 12, and 12F $%=13?, 
38.-The cube of any number divided by 6 will leave the 
fame remainder as the number itſelf when divided by 6. Or, 
the di * between any number and its cube, will divide 
ven by 6. | 
Let 47 be propoſed, the cube of which is 103823; each 
of theſe numbers divided by 6 will leave 5 for a re- 
mainder. +» | | 
Or, 103823—47 will divide by 6 without a remainder, 
39. The ſum of any number of the. cubes of the natural 
* 2 1. oy FT Wc. taken from the beginuing, always 
makes a ſquare number ; the roots of theſs ſquares are 
. $3.6. 6 8 21. Cc. whoſe differences are 
2. 3. 4. 5. 6. Oe. 
Let 1. 8. 27. 64. 125. 216. 343. Kc. be a ſeries of 
cubes; the ſam of the two firſt is 9, the fem of three 36, 
of four 100, &c. whoſe roots are 3. 6. 10. &c. | 
40. An even ſquare number will divide by 4 and leave ne 
remainder, but an odd ſquare number divided by 4 will leave a 
remainder 75 1. | 
Since the ſquare of an odd number muſt be an odd 
number, let zu +1 expreſs the root; the ſquare of which 
is 4RR+4R+1, this divided by 4 leaves 1 fora remainder; + 
_ the firſt term of it, viz. the ſquare of 28, is diviſible 
y 4+ F i 
Other particular properties of numbers may be ſeen in 
Inyary TION, EvoLUTION, PROGRES$10N, &c. 


16 3* 
LAY, 14 67 
„AA —— 4 


 FINIS, 


